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First Wo rd 

Pat Murphy 






i\i( \Uirjm' liNlhnv nj '\\w Woman, 
Tlu'C.iu. \ol l.oiu; Atlnr, INmiiImi} Dt'parlnm, 

fOhis msjUnfflnH in r/ dai' nfcdniy uOI ;'c/ 

1^'/^/' oi* H ()hlK|Ur Slr;ltr;.;u'\ 



\N\ 



^ll.N I'M MU I nillNt. /;'\/’/OA7^^, !ll:l;^a 
/iiU‘ orwniin^ tor t|u‘ l-\|i|ora!oniiiii i 
vvriu* iio\fls. W lk ‘11 1 tiiM !v: 4 :iii \\nlm^ 
tidinn. I rcy,;inlnl tln‘ ppK'i'S'' a^ imskTioiis. 
a Im^hrr I’aliinj^. rr(]iiiri!i ;4 inspiration aiul llu^ 



toiidi o| llu- miiM' Wlkii 1 ouiitln'l tij^mv out wliai 
polo with a Moi-\, 1 was stoi’k l IkkI id waP lor 
inspiration to siriki- 

I'iUl o\rr lllf \rai's. 1 \r tnlllui llial ilisj -IIM' h'i ' 
>onu'l!ini's nrnjs jirdinpnir.: Tiirsf t!a\s, wlu'i; I '.vt 
stlK’l' in lllr tTralWt 1)0 n't ss. I pUh diH ,i pi'MiPi m 

St 'K HI'.', ;ooi ,1 o| I'.'lln. i ^ 

s/'wA Jo ill /'■( < / I'l n,!-. 



(lilt hintih 



no I Ji'l 1 ^'at'i! nt! > a ■>( i ; ;ut ,i pi irast , > t* 

SI I'Urtmifs a MU'.’lt ''U n'l! ! v ii '" -m i o.irt] !i'« iin n;i 
anil ivaii tlif nu-ss.i'v \ itta h.is 'wm sidt s 
^.^■^|lnl i’ai''l Ih !' 'ss n'li u ai 1 ' a 'I'l 'iti'O. I'l''"'' 
anoliu-r What inisiaki-s tin! niakr iasi nnh" 



!>ks a tliint 'I ^|■■■a!i:l > a ::iOi i". po-i i i :;iv 
a toiirtii 

I lAptu siil'icol ti I aiii '•pn i.tnt'i. I'r'iL -I'iiii'.t 
lliil i tiii'i ikal :ki n.t", dpri' 'ith n pro\h!i s a 
Ik w approach i" lln iliit inina a! iiaiiil 

( dinposrr I'lnan I n-- atui p marr !'- ’i i '-r :"nia* 
■tf\rlo|Hat tlioM- "I'liij'ii siratr'.’jfs i' h, m , 




\oars of k ivatiw work. W liik* spit m art sdiooL I'aio 
tu'^an lornuilaling su^gotions tiial pro\iJtHl now 
jK'i>p(\1iu's on li!> work, mmiiulin^ him ot Ins 
I'lvatwi' options and LV.Tit'ra!l\ kL'upinp him trom 
i;oltiipa down Whon lio loanirdi that 
yhnmii hail iiirn doin^ itu' saiiif tlhne, thr\ 
oimpamd notos and toiind that nian^ ol thrir 
sii; 4 ^(.'slions wum \irUialK iduntiuai 'lo^rlhor, lh»A 
proiliia'd this dirk ot cards, 

The mstnii'lions that caini- wtlh the deck 
siiitpes! two wa\s to iiM' the cai\|s, Vdii can renew 
die eiilm deck e\ep. now am 1 1 hen to reiniiiti \oin' 
sell ol ci't ali\e allernaiwes Or \on can do as i tto 
draw a siMt^k- eard li'om ihe sluitlled jMck wlteii \oii 
eiiconiih T a diieiniiu W hrii 'd'li draw a card, die 
llMl'liCll'ips aiKlse, ill',' cai'il is triistni t \eii it it' 

.inpropri.iirik ss is qiiitr nneTar ' 

sniik trne>. i lind tins last instnic'ion diitii'iii' 
i>ni I liiaik it > imp' )'Mn! ^ 

"del' ad\Ke th.i! I illi.si mterpivl, aini ^ 
p,i:'d\ in dial !pleri)tv!ati"!i th.ii tluar I'tiwn p. s 
I'ht ansv.i !' Mi i ir dn c.ii'ds r s ii; nn I know lln 

M 'T;tln! i I' I pi'i ihi< I :i, h';!t Id"!' t kl 1M.\ inn i 

!■ ''0. I' 

Ipi (, arps di s/Of/Zr ,j/t \ sii.iKt nit'i‘'os< 

n iin dki A .i'.s d| dnnkin;' toi^ aat nu 'o i \,i'i'iiit 
111'. I lAM hlowledae 'mein lies, llii . - ‘In ''Mi k 
ii.intii'ii .issiiranci dial n,i\rs mt t'lr nIu inajh to 

I iilimilk V'll lioii ! !m\i til in- ,tsh, lined o! i;s',i . 

'.Mil! m'AI, idi ,ls III' imt Ml! ')!' sI'Upl, 

1 1 iin.iar' si'i I it'iiii II s n n' A.ii'iis dn'o ,i nidi iPi ■. 

■\u nch 'lit' I tht Wdiis l'i\ !( dill;,', me sonn dim;.; th.it 




I don't want to liear ' llonor lh\ error ;ls a hidden 
mleiition, ' or ‘ Took closeK at the most emhar 
rassin^iletails and amplih them,' lint whatever 
lluw sa\, the cards a!wa\s reiinire a mental 
Pretch the tiiM step in tindinj^ a solution 
I [\x‘ ( Vn /A tor solving creative 
jM-ol>lems. but otheiN have used diein m diftereiU 
contexts in 0/ud hijnnmiliniL a small mai^a/ine 
puhlishedhv ttie prodnceMd (^hlninr 
s//vz/{;c7rv. hill Monel loiise. a British user 
ol tile cards, wrote of a hi irul an at iiis 
home 'i'lie hnn^lar had opnied 
Stoilehoiise sdeck ol nhlitjiH - S//W/rc'/('\ 
ami, while tookiii!:; tlirom;!) tin in, liad 
ielt a clear thnnii)|-rin! on the hack ot a 
card Stone! loi isf ii M ik tl k ■ cai'ds to tl u 
pi 'hce sMtinn am! the tlin!irhp''int was 

p ot ilk l■\!denc^ ilM'd to v'diinC 

■ , minc.i.ir ilo''.M'\rr, l! !"i ik 

\’| ii.lM- Sdipr link *' i '.'r! '■!> 

c.misitaik W iieh ! oventiLi': '.v' 
m. ' V/ei Z/( ' luek tl k deke 

Uvf c 'Mst.ihli h.ind'.'d thrill I ''o :■ ami 

n ;i ill Ik s.ud ad li k' hi* >krs m ! lis 
■tiice had s[)r: a ,t k a inn 
n ailinn. liirm ,uid li.n: 'i d 
I'.eiped tl ' Si iKe ,i ;i i! ' a 

pr!\i sli.l! pl'i li'It ms 

.im! d'hri tiiiii'.;> II- 
s.ih! ih' A( a Cdi isiii 
ei'im.; '.;i ttin;,;,i Sit J 

l AploriiiK <.'■ /*;v>/;Av;/.v 



To Do & Notic e 

Pat Murphy 



Y ol K SON woN’rahAN Ills ROOM and your 
mother is coming to visit. You re 
staring at a page filled with puzzles 
without a clue about how to begin, and you’re 
starling to feel a little anxious. The pig is in 
the garden, eating all your tlowers, If it’s not 
one thing, it’s another. You've got a problem. 

So how do you go about solving it? 

You might think that your approach 
depends on the problem — and to some extent 
that's true. Hut no matter what your problem 
is. chances are you go through certain steps on 
your way to a solution. First, you have to 
understand your current situation (the pig is 
in the garden) and figure out your goal 
(getting the pig out of the garden). 'I'hen voii 
need to devise a plan for solving the |iroblem 
( grab a stick and ch;ise the pig out of the 
garden), Finalh. you need to execute uair plan 
and check the results ( is the pig reallv out of 
the garden?) 

The steps seem simple enough, but identi- 
fying them can be crucial. Suppose \oiir tiist 
attempt at a solution fails- the pig ignores you 
and your stick. W hat do you do? It's possible 
that the flaw is in yiuir execution: perhaps \oii 
need a bigger slick to get the pig s attention 
You gel a bigger stick and tn again, aiu! 
ma\be\on succeed. Hut ina.yiK* not 
That’s wliere main of us gel stuck in 
problem solving. ,\s psvehoiogist \braham 
Maslow pointed out. if llu‘ onK tool \ou liau’ is 
a hammer. \ou lend to treat evenihing liki* a 
nail. ()nce\ou've decided on an approach, yni 
gel stuck: (*ven if it doesn’t work, you in the 
same approa('h again and again Pail In 
n'tiirning to the basic steps, yai ran e\alii:ite 
\oiir problem solving |•^rocess andpossibh find 
another approach. Yon iniglil ilecule on a 
dilferenl plain lure the pig out with a biiekel ot 
pigrhow Or \oii v'oiild go back one more sa p 
and reevaluate \our goal: rather than 
'vmoNing the pig from the gardtu \oii di cule 




to plant only tlowers that pigs won’t eat. 

INychologisLs who study problem solving 
have identified a number of strategies that can 
help people find new approaches to a jiroblem. 
These strategies are called henrislics. The 
word heuristic comes from the same Greek 
root IS "Fureka! ” (I've fountl it!), both words 
come frt)in heuriski)}. which means ’’sen ing 
to disemer." 

Hasicallv. a heuristic is a procedure or an 
approach that’s likely to help you solve a 
problem. I’singa heuristic d^K.*sn’t guarantee 
that you'll find an answer, but it's likelv to help 
you on your way to a solution. Oiie heuristic, 
for example, suggest' that yon question vour 
a.ssumptions. Suppose t asked von to cut a 
cake into eight ecpial pieces using onlv three 
straight cuts. At first, that might seem like a 
difficult task. Hut ifvou (|uestionvourassum[) 
tioi oil mav come up with tlie answer 
There s more than one way to slice a cake. Are 
vou assuming that people always cut cakes 
from the to|) down? If you are. think about 
other ways to slice a cake, and see if that helps 
\ou find a solution, 

On the following pages are a iiumbta'of 
heuristics alongwith a number of problems 
and puzzles. The heuristics come from a 
\ai’i('!\ ofs )urces. but Tve found that each ol 
them can help me get unstuck when 1 run oiil 
of approacht's \{\ a proldem, 

Read the heuristics and In to appK them to 
the proldems that folh)\\. \s \ou work, take the 
time to think about how \ou go about tindmg 
a solultoii. What strategies do \ou use' What 
steps do \oii take’'' 

If \oii get stumped, read the heuristic again 
and In rethinking unir approacli Tor some 
problems, we'\e pnwided hints and sugges 
lions that ma\ help \ou apph the heiiristie 

Some of the problems are eas\ . some aiv 
\er\ hani Vai might want to in working with 
.! Irietiil often, another person pnwiiles a 
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HELP! Th 



different approach or set of skills. .And. b\ the 
way. that bit of advice is also a heuristic: if vou 
can’t solve a problem, get some help. Take it 
slowly— if you hit a brick wall, take a break 
and see if you can find another approach later. 
Yf)U may find that solving one |»roblem gives 
\ou insight into another. 

Good luck. The answeiN are on page .\s. 




• GO 



Dot to Dot 

(’mIiII’TI tili’M' nilir (inis p', IlsiUe, nlij; |(iiir 

str.iigiil liiu s 

Hint'' .i!id Miggt'sliiins 

Mnsl prnpte Ir\ In snKc lliis pinl'lrin tr, draw 'llg 
Itllrs that ''ia^ Wtlllin lIuM'nlltillrs n} !hr gri)ll|) n| 
dots I et \niir lines esU iid be\n;id the gmiip n| dots 
.ii'd MT it that iiiakrs a viiutinn usirr 



Kxploring /V/r:/(w c' l^rohlems 




is in the Garden! 



Chedkyour 



Before you start work 
on these problems, 
ask yourself whether 
you are makins 
implicit assumptions 
about the solutions. 

Your unconscious 
assumptions may limit 
your ability to solve a 
problem. 







\ liiniH'i' w,t>, laktny^ Ins 




A Glass of Water 

Six normal drinking glasses are standing in a row. The iirst three are full ilu iu \! ilnn an 
empty. By handling only one gkss, change the arrangement so that mm full al iss is iu-\t in aiiMiu r :i:!! 
'Jass and ik,» empt\ ghiss is iu'\t to aimtlaT cnipi\ ^la.ss. 

Minis and Suggestions 

'i"ii niiglit !l^ doing tins nut mM: si\ Jassrs ! tr.i! nni'r: . ii^ :n.rv in.ikr avs.in r' ,i:i 

.issiiiniitiiin \nii luighl niluTAiM >i\t : ,i "'k 



Crossins the River 

kiiiekru. ;md j saek ot gram to in.iiii t Mr u.m 



1 n\rr th.it ii'' i'.iM in 



iToss I iilortuiiateh , the rnvvhital uuiihl "iiK ImM himscit and i-nf ni liis pnssrssMiis iP can ! lean 
the dog aloiir with the ehieken or tlu- dng’Ai!l r.i; tin ehm km II* e,t!i'i lr.t\r 

the chicken alone with the grain ur the elnckenuillciMhi gr.iin 11^^ Mm,,!!. 

get all his possessions across the river? 

Hints and Suggestions 

This hiH' n| prohlmi iN'd to dime me era7>’- nnlil I n .ili.'ni t!:r h.jNii i 

\sas making ObvinnsK, thr !hm mn\r is |o take the ehu'km aemss ih, no‘r sunt \on ^ .tn 
It ve it Im. 1 'nd witli tlir dngorthu ejMin rhrii mui go haek and gt i tlir d'a* nr thi gram .m 1 
earrv that across l»nt \oii can t lra\< tiii ehu ken aloiic uith titin'r tlir d..a; nr ihr gjam '.vliilt \'in g,n 
l>aek to get tiii* last item, so wm tv stiui ( b in \rn 'ac \nu making ihr sami .issi tmpiin:i i madi ' 
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Dfing Puzzles O Prohleu/s 



Think befnrk 
you act* 

Before you .try 
to solve these 
problems, consider 
them carefully and 
try to set a total 
picture. You may 
come up with a 
stratesy that limits 
the possibilities you 
must explore. 



Dominos on a Checkerboard 

liiKimnr "II i-rdin;in clia'kt'rhnard \\\[\) liu' nsu;il M\t\ 
tour st|uari's, Mipposo iwn ^tjuart's liau' 

bcLM! cui av>a\ trom tlu* hnartl. onu Irom each of two diago- 
nally oppoMU.* cnriK'rs, It doiMi I matUT ^\lach two corners. 

Now imagiiH' tiiat \ou iia\e thirtvonc dominus, each of 
which will cover e\acil\ rwn sijiiari*^ ot the checkerboard. 

Can you arrange the dominos so liiai tJiey cover ail sL\t\’- 
two squares? 

HinLs and Suggestions' 

You can approach ihis using a lrial-:uid-errur method, 
mentally eliminating ue squares on the board two at a time. But you don t h;iu“ to go al! that ironhk' 
Instead, considerwtat happens when you lay a domino on the checkcrhn.ird It co\v^ iwo sqiutvs dial an- 
side by side. Is tiiere aiv thing nottihle about liie squares that are sido h\ Wl.at a['<'ut tlu Miiians that 
have been cut away? 





stick Squares 

Suppose you have sixteen slides arranged in five stjuart-s iu ino\mg hm ihnr slicks 
make four squares. You must use all sixteen sticks, 

Hinl.s and Suggi'stifnis: 

il voii rc iiko me. vonr first impulse will be to start hiifding sticks around j id 
■niiUiTing No. tiiai doon t work. Neither does that This approach i.s an t'xcmpic ui 
:ri;ii-aiul tTrnr prohlcin solving You can solve the prohkan witli this mrihotl hut llu-rc s .1 
'.j'uicktT wa\ 



Slop tor a inoiurin iiul think ihont tiic {irohlL'in h \iiiu\i'rc goiiigto maki Inosi-jM 
r.itc sunari's V, ah no diarotl sulos, \(i[] d. iitrdru'niv sucks Since \ou start with five squares 
imuic ol sixteen "Ucks, simie sqmtres spare a common side I'o make tuiir squares v\iih \oiir sixteen sticks, 
.nil mu't nan; ‘hat c .iv i: stiv'k ‘'Tins t:a sidt nf . nl'. >qn.m !"nr sqiiari s !;a‘.r a nnal 



Sixteen sides 



This re:isnmn.; inn its the .si 'Us n\ comivmatioiis \dii tr. You ktaav iha* '.m: '.win! an .irranvenieni ot 



squai't s hi.it d"!: ' ::.i\e ailininiiiu siUfs Nna in t!;r j'rnhli m .la.m: 




Consider a 
simpler model. 

Often, you can simplify 
a problem by lookins at 
a special case. 

The solution to the 
simpler version may help 
you solve the orisinal 
problem. 



The Racquetball 
Tournament 

Suppost> \mi m running a racquetball 
tournament for 20 S piavers This is a single 

elimination loumament -when a player loses. 

he or she drofis out of the tournament, \ssmmm: 
that vou nml one sc'oa’cartl for each m;iti !; tn 'a 
many sc.trec.irds .wii oai nml'' 

Mints a ul Nmaasimns 

Mow m,i:r. s.'^ .reciinis iiild '."s; m . i| {m-- .1 
I'Mimaiueitl witii threi [lia^e^' Mmw ah'-u! a 
tournament wiiii hu- pla\e^' 



Q Exploring Puzzles & Problems 



Draw a picture* 

Drawins a picture, a 
diagram, a graph, 
or a sketch can often 
help you gain a 
better understanding 
of a problem. 

This understanding 
may lead you to a 
solution. 




Chain Links 

Suppose you have four chains, each three 
links long. You want to join the four chains 
into a single chain that forms a circle. Having 
a link opened costs two cents and having a 
link closed costs three cents. You only have 
fifteen cents to spend. How' do you do it? 

Hints ami Suggest ions: 

I Mice UHi \t‘ opened a link, you c:in take it 
!'tt iLsnriginai chain ot'tliree. Draw a picture 
01 winch \oii lake an open link off its chain. 

1 lui's this suggest a liittereiu approach? 



Mountain-Climbing Monk 

One morning at sunrise, a monk began to climb a mountain. He followed a narrow path th.ai spiraled 
around the mountain to a temple at the top. The monk ascended slowly, stopping ol'itMi [u rest He reached 
ilie teiiipie pist l)efore sunset. The next day, at sunrise, he started his journev hack, following tlie same 
path lie traveled more quickly than before, h there a spot along \hv paiii that ilie monk occupies on hoih 
trips at precisely the same time of day? 

Hints and Suggestions: 

People olten approach this problem mathematic ail'. ir\ing to calculate witen the monk would he 
where. The simplesl solution lakes the form of a grapli i'rv gra(i!iing tlie lime ot dav against t!ie monk s 
position on tlie mountain. 







Break the 
problem into 
smaller pieces. 

If a problem is 
unmanageable, 
try break' g it into 
smaller parts. 

If those parts are 
still unmanageable, 
break them into 
even smaller parts, 
continuing in this 
fashion until you 
arrive at problems of 
a manageable size, 
o 

ERIC 
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Sacks of Gold 



4* A A 



You luiw iwelu* sacks of gold and ai know 
that one ol the sacks is either heavier ui lighter 
liian the others. You have a balance "vcale dial 
can hold as main sacks ;ls \ou like on each suie 
of the scale. You can use tin ■ scale onK four 
times. How can you identifv’ the odd >aek n{ gold 
and figure out whether it's heavier or lighter' 



Hints and Suggestions 

Most people start h\ putting si \ s.ick." ’'U 
either side of the balance Suppose \ on do ih.ii 
What do you learn troin that weighing' Dec a in* 
one sack is either heavier or lighter. Iiai.i.u ing 
six against six will tell youoids tlut tin iwo 
groups weiglidiffeamt amounts e Wiui 1 1 < I! 
you which one hits the odd sack 

Somehnw , \ou need to establish that some of the sacks are the standard weight— which wili in In vnii 
fig'ir*' out whieli one is \\n\ stain lard Start with smaller groups — and proctHid step h'. step r!ii> i imi. u 
'ue !t ina\ laki- a while \W palu’iil 
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Test various 

possibilities* 

Vou can solve 
some problems 
by proposins 
hypotheses 
and workins out 
the consequences 
of those 
hypotheses. 





Land of Liars 

You are visiting a country in which there are 
two kinds of people; ones who always tell the truth 
and ones who always lie. You meet two men and 
you ask. “.\re you truthlellers or liars?” One 
mumbles something and the other says. "He say's 
he s a iruthtellLT, He’s a tnithteller and so am I," 
1?() you Ixdievo him''' 

[Imls anil Sii^^i'slioiiN 

Suppost' both inui liarv Wh.il \\w\ 
s:iv' What il the t'liM une 'Aere a li;ir aiu: ':u 
H'cond a trut!]te!tt'i''^ 



Full of Beans 

Suppose 1 hau' two lars filial Aitli ielhU'iuiN ( tin- ooiitiiiib 
red lelMvaiis and the other coiilaub :m uieiUK'.il iiuniher 
black telbbeaiiN 1 take t'i\e ri'ii U'lb beans troin the n d mlK 
luam lar and |nit them iii the black lellcbtain lar Then, Aithfpiit 

looking, I scoop five random idhbeans iruin tli* black u ih 
bean jar and dump them in the red jellybean uir \re tin re tlu 
same number of red jellybeans in the red jellytx'an lar a> there 
are Hack jellybeans in tlie black jellykan jar‘^ 

Hints and Suggestions; 

Consider tlie five random jellvkan^ th.ii 1 transt* rred 
Suppose nil Hw nf them Acre Mack 1Ima aouM ih.n attret tlm 
answer^ What "IIut pMssihilitie'^ are iliefv' 



But what about the pig? 

Tnlike these pii/zles. real problems ilon t 
usually have neat solutions. You can soKe a 
puzzle with a little ihougiil; getting a pig out 
of your garden may take muscle :is well. Hut 
the strategies that you use to solve puzzles ma\ 
also help you with other problems 

Suppose yot ' son won t clean his room, 
and your mother is coming to visit. What do 
you do!'' Vou could consider your goal, Do vou 
want a clean room or a salislied mother‘s W the 
goal is simply a clean room, the quickest solo 
tion might be cleaning it yourself, If the goal 
is a happy mother, maybe you could just keep 
mom out of the room so that she doesn t see 
the mess Of course, if your actual goal is to 
teach your son responsibility, that's another 
problem altogether, Mavbe you could use his 
allowance to jiay for a cleaning sc‘Aice. The 
available options change when U)U evaluate 
your goal, 

Vou might also consider voiir iLssiimptions 
.Maybe your mother doc'sn i care if the Mouse is 
neat, Vou could even think about breaking the 
problem into mipre manageable pieces T^da^. 
;Lsk vour son to pick up his clothes, romorn av. 
work on getting him to make the bed. 

Drawing a picture ol tlie room pnibabl;> t 
help much — though it might make \ou 
realize that the room lus a door that m)u can 
close to hide the unsighlh mess 

;Mler vou solve a problem, whether it's :i 
dirty room, a pig in tlie garden, or a puzzle m 
a magazine, I suggest that vou rellect on how 
\ou came to \our solution. Think abmit tlu’ 
^trategles \nii used, and ma\he \(»ii'll discover 
one lh;it will be useful for the iie\! I'rnblem 
\{)\\ encounter 

!n the long run, being I'niisct'Uis ot how 
\()ii solve problems and tlimking ;moiit 
elfective strategu's and apprn.iehes will la-lp 
0)11 Ix'come a better problem i\er \iid tli;il s 
a uyful thing Ikv.uise \oii can Iv sure ol 
one thing ;mother proidem is alwavs pN 
around the corner If it snot one thing. 

It s another J 





l-ICMIiWCI^ / 

A physics professor asl 



IGNMIENT 

^to do the impossible. 



by Paul Doherty 



I H KOM nil HKST MINI ii: Oh nil nksi \)\\ oi 
WM c:ilculuN j)li\sics, iht; sliidcnb know that 
im chb> b goin^ to Iv ililftTt'iii I walk 
into class with two onc-itallon nu-tal cans aiul 
place them on the lecti table in front ol one 
hundred aspiring sc ien s. ciigiiurrs. andd(*ctors 
i'ointing at one of the cai^s. 

1 say in a loud voice, Thi^ 
can tlidn'i do its home- 
work ‘ Thtai. as I turn 
around l(» write [’Insic-N 
1^1. fVof. Paul Doherty 
on the blackboard, llu' can 
that I pointed to siowl^, h\ 
itself, cninijdes into wad 
of deformed steel 1 lam 
around and admonish the 
class Let that he a lesson 
to \on all ■' 

This IS in\ wa\ of 
em[»hasi/mg the ini]ior 
lance of workine on tin 
pi'ohii ms that 1 assign tor 
lioniework t )lle nt m\ 
mam goals m tins elass is 
to leach m\ suideiils to 
solve proldems fhev have 



lu-t'ii shown the tools tor 
problem soKmglH toiv m aim hr.i .iml i aieuiiis 
class \(iw the' wi!! spi-iid a vear learnitu'. to iisr 
tin se tools h\ s( -t\ rig ti'ii Word pmlilenis a week 
\s .1 phvsus [irnlrssiir. leaclime, inv siiidriiis to 
solve problems is one • >' nv most iniporiant lol^s 
Alter thev take mv class. I wan* them to hr .il'le in 
-Q - not oiilv the problems thin Imd m IBooks, hiti 



also the iirohleins posed h\ rea' life. 

Let me show you a few samples of the prohleins 
I assigiKil to niv chiss. I'll let voii ir\ to solve the 
problem, then I'll point out the important steps in 
getting the solution 1 hope that in this short 
article vou can learn a few of llic lessons which 1 




that V tn.' / ■< e Uevided to hf an tnjuHsh majar. ‘ 
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■ isiia!! . spit ai| i uil nvt r a si’inesh’r 

I like to Inise niv problems i iii umI stiiialions 
rite Inllnwiiig prohiem, trom the tiisi homework i 
i''Mgiied to im i lass, is han'd on the str.iiige lac! 
that a person si indue’ stil! on the eijiutor is ;ilsn 
iiMvt'Img (ine tin ms, uni iiitii's pm' Inmr Pecans' 
tile nnmheiN w> k ont so well, this is one of the few 
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problems in my entire phvsics class m whieli I use 
miles instead of kilometers 

Here's the problem; 

If vnu stiuiil at the afitator of the earth, the 
fiiti of the earth carries voa aroioidat laoo 
miles per hoar Iloa much distance </o yf.^n 
triu el ni hoars' 

To help students solve 
word problems, mv first pieee 
of advice is: read the problem 
out loud. If vou can’t solve 
the above problem In looking 
at it. tn reading it aloud and 
see if that helps 

I)V reading aloud. \ou 
engage the jiarl of vour hram 
vvhicli looks for iiuaming in 
spoken language, m addition 
to the parts dedicated t(^ vNial 
perception The important 
word in the j‘revtniis y-nteiice 
p meamiig ' l^cPtre vmi can 
^nivv a prohli-iii. vou miisi 
understand its werds simplv 
translating loot) miles p^r 
Imiir t(i 100(1 miles 111 
l ach hour tor 1 1 linm-s 
slniiild help om fiini tli:it ohi 
trav' i ,t liisi.tnit ; | non ]\]\\i>s thr circiinitrr 
• 'lice o| the rartli a thr ninator ii if vdiiiM this 
prohimi Ignores th* movriiirni ot thr t .inh 
.innmd tlir sim ) 

i lilfieiiltirs arisr whrii srirnthts ptkt onlnup 
■ "I'ds and givr ihrin iirw niraniiigs I dr* uinL. 
Mipposv the aliovr pnMriit askrd tor vnui 





I’ 



r 



ii.( iiiiiijiiSiilsLil m L;i:'ir; JiLSIui!,:!, tU liiiB-ii -ilii' i. t ! .: !i 1 t llii il ill 1 "iji. silili 'M IrllllMiliiiHjilK 

SLIIlhiii,!:';: - 1 i' pij'ji i:;ljiii;K;.!. :• ■::i; i; 1' !: s t:, :M : ::i ti; ; li ii;ii ,.j «)M •; gv: i N p,l i ;J!.| li ipS^itLIr .2; '..!!: «■■■! .illlii S |:iK:j _ 
















displacement in 24 hours,'* instead of *the distance 
you travel.’* The problem sounds the same in 
Engli^, but its sdentific meaning has changed 
completely. Your displacement is zero miles! To a 
scientist, the ’’distance” in this problem is the 
length of your whole trip, while the ’displace- 
ment” is the vector, which is basically an arrow 
that connects your starting and ending points. 
Since you start and end at the same position, your 
displacement is zero. When 1 impose scientific 
meaning onto normal-sounding English words, it 
drives my students — and iny 
editors — crazy. 

Once students believe they 
understand the words of a problem, 

I then show th^ni the next step in 
problem solving: making a sketch. 

If you ask me to solve a physics 
problem, 1 immediately reach for a 
piece of paper and make a sketch. 

After making my drawing. 1 label 
the parts so that the illustration 
contains all the information I have 
been given about the problem. ! 
finish by writing down wliat 1 need 
to find. 



M 



ERK IS A aVSSIC PROBLEM 
that's best solved with 
a drawing: 

Yot4 are someu here on earth. You walk onc 
mile south and see a hear You run one mile 
easL theft one mile North, am! are surffrml to 
jitul wttrselj haek at your startiN^i^ fflace. What 
color was the Imtr’f 

Tlie amazing tiling is that ihis prohlem can he 
solved. Try it yourself. Make a drawing and see if it 
helps you tigure out the answer. Your first sketch 
ma>'endup like mine at 
right, which does not lead 
to an answer, 

Tills tigure Wits drawn 
with the unconscious 
a.ssumpti()ii that the earth is 
flat, but of course we know 
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that it isn’t. Realizing this. 1 take out a globe and 
choose a few specific locations for my map. 1 redraw 
the figure for many places on the spherical earth— 
the coast of Antarctica, for example, or the middle of 
Canada. The drawings lead me to the solution. 

Try it yourself before you read further. 

When 1 drew the diagram in the middle of 
Canada. I noticed that the starting and ending posi- 
tions were closer together than lhe\’ were at the 
equator. Sensing the trend toward the correct answer 
led me to try places farther and fartlier north. 1 







finally discoven*d that ! ended up back at my 
starting point when 1 began at the North Pole, If 
Tni at the North Pole. 
thelK'ar must be a 
polar bear and theri‘- 
fore it’s white, We'll 
return to this prohlem 
later. 

'Ilils is also an 
excellent example of a 

pnihlem that students ciuVl solve by simply plug- 
ging numbers Into equations. I regularly spice up 
my homework a.ssignments with problems of this 
lyiK*. To find the answer, they need to understand 
the pn4)lem and make a sketch — not |ust workj^i^ 



a mathematical formula. 

If your tiret drawing doesn’t help you solve the 
problem, take a tip from my friend Will Crowlher, 
who suggests that you draw the drawing again, 
bigger. In the case of *he polar bear problem above, 
a much bigger drawing would show the lines of 
your path converging slightly due to the cunaiure 
of the earth. If you notice the convergence, it might 
lead you toward the answer by encouraging you to 
tr)' different places on the eartli until you come to a 
place where the lines converge at the same point: 
the North Pole. 

Y THE TIIIKl) WEEK OF CIAS.S. 

many students are reading 
homework problems aloud to 
each other and drawing sketches. 
Generally, they are better problem 
solvers than they were the firel week of 
school, and they can easily solve prob- 
lems of the sort 1 gave them In their 
firet assignment. The third homework 
assignment, however, is a very 
different matter. 

At the start of the fourth week of 
class, when 1 walk into the lecture 
hall, the class buzzes with questions. 
One hundred students are unhappy 
with the homework assignment. Some 
of the best students haw circles under 
their eyes from slaying up late in ing. unsuccess- 
fully, to solve the problems, I collect the homework, 
and then ask for questions. Hands sIi(K) 1 up all over 
the classroom. One sludeiil demands that I explain 
how to M)lve the third problem. Before you read 
further, you might want to tn to solve that pn»hlem 
yourself: 

A hiv)iie racer maiNiaifUi a ivustaut sf)eed of 
20 km/hr on Uw first lai> of a tuo lulf race. Hou' 
fast It ould siw hat v to ^o on t!w secotul la/t to 
average SO km/hr for tlw etitire race’f pMCh laf) is 
20 km loNji. 

My answer to the sludiMil's question is brief, hut 
it brings a shcxked gasp from the class; “You can't 



solve problem lliree.' 
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I haw done something to them that no other 
teacher has ever done, someming tliat is both 
unfair and an important lesson. I h .ve asked them 
to do the impossible. 

Welcome to the real world. The problem seems 
reasonable, but no matter how fast the bicyclist 
pedals she cannot average 50 km/hr. 

With a little effort, you can figure out why. 
Sketch a circular track. The first lap of 20 km at 20 
km/hr lakes exactly one hour. To average 50 km/hr 
for both laps, the entire race would have to take less 
than an hour. But the first lap has 
already taken an hour, so even at 
the speed of light, the fastest the 
bicyclist can average for the race is 
40 km/hr. To average 50 km/hr, 
time would have to run backwaidi 

For those of you who like 
algebra, the problem looks like 
this: 

atwig^ speed = distance/Hme 
50 km/hr ^40 km/ 

(Hme for lap I ^ time 
for lap 2) 

50 = 40/(20/20 + t) 

50^40/n’k‘t) 

50(1 + tj ^40 
/ = -//5 br 

(Negative time means she has 
to finish the second lap before 
she starts.) 

In the class. I know what’s coming next. ITie 
students demand to know why 1 would gir e them 
problems vnth no solutions, Many say they have 
spent hours struggling vnth the problems. My 
explanation Is this: *‘Up to now, your teachers have 
spoon-fed you problems which were carefully 
designed to have one solution. However, when you 
leave this univenity for a job, the fint problem you 
are given iiiay have one solution, but it Is |ust as 
likely to have no solutions or even an infinite 
number of solutions. As you search for a solution, 
you must continually think about how many solu- 
tions, If any, the problem you are facing might 
have. One poesible answer is: none. " 

)4kPnMms 
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SEAT MSCOVERIES HAVE BEEN MADE by 

paying attention to alt the solutions to 
a problem. Consider this one; 

\KlMt is the square root of 4? 

Don't forget that there are two answers to this 
pmblem: two and negative two. 

Adding the second root seems like a trivial 
thing to do, yet it led physicist P.A.M. Dirac to 
predict an entirely new type of matter called anti- 
matter. Dirac encountered negative roots when, in 
192B, he solved the four coupled relativistic differ- 




*Ske try, fr^neei. But test utgBt*s problem dUt bare tm tmuMr, 



eiitial equations he had created for the electrt)n. 
(And my students thought their homework prob- 
lems were tough.) His solution produced |x)sitive 
and negative roots, 

Two years later, Dirac realized that the negative 
root in his solution could be Interpreted as a new 
kind of electron, one with a positive charge. The 
positively charged electron, subsequently named 
the positron, wis discovered In cosmic rays In 19.52 
by C.D. Anderson. It is an example of antimatter: 
when a positron combines with an electron, both 
particles are annihilated. Dirac's prediction of the 
positron was an Important part of the work for 
ilch he received die Nobel Prize In 1933 



Some problems have more than two solutions. 
Did you reali7^ that in the problem I posed earlier, 
the one with the bear, there are an infinite number 
of places on earth where you can take the described 
walk and end up back where you started? Can you 
find them? Here's a hint: think alwut starting near 
the South Pole 

Remember, the first solution you find might 
not be the best one. If you had found the South 
Pole solution fint, you would be left scratching 
your head about llie color of the bear, since there 
are no bears at the South Pole. 

One of the infinite number of 
South Pole solutions is drawn on 
page 34 

For years, I wondered about 
giving my students “Homework 
Assignment #3,” the one with the 
insoluble problems. But then 
students like Cindy Heazlet began 
to come back to visit me after 
being in the workplace. She told 
me, ‘ Vllien you gave us those 
problems. I thought \xai were 
being unfair. But then 1 went to 
work at Lockheed. The first 
problem 1 was given was to design 
an attitude control system which 
involved solving six simultaneous 
equations, It was one of the 
hardest problems I’d ever been 
given, but building on your unfair problems.’ t 
knew how to tackle it, Thanks." 

That made me fet*l good. But I never asked her 
what she thought about my starting the clas:: with 
the collapsing can. □ 



*Nole To dntroy a om-gallon metal can with a kkw top, 
wash the can Ihorougitly, put a lulEiiwh of water in the 
bottom, and bring the water to a boil l^et it boil for a minute 
Take the water off the stove and screw tire cap tightly onto the 
can The can will be full of water vapor, but no air. As the water 
vapor Inside the can ondeaws, the can wtll be crushed by 
external atmospheric pressure 
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He combined this keen eye with an ency- 
clopedic knowledge of such esoteric sub- 
jects as tattooing methods (the delicate 
pink hue of the tattooed fish on the 
man's wrist, he told Watson, could only 
have been done in China), enabling him 
to form premises only he could know, 
and conclusions only he could deduce. 

Because of his vast knowledge. 

Holmes always had an unfair advantage 
over Watson and the reader, who could 
only watch and marvel as the logic 
unfolded and the perpetrator was 
unmasked. The Holmes stories are full 
of brilliant deductions, but they are per- 
formances; you. the reader, are just 
an observer. 

Then how are you to exercise your 
own deductive faculties and keep your 
whs sharp? Is Holmes a model here, too? Well, no. 
Holmes used a seven -percent solution of cocaine to 
keep his mind stimulated between cases. When 
chided b)' Watson for this unhealthy practice, he 
said, “Give me problems, give me work, give me the 
most abstruse cryptogram, .and I am in my own 
proper atmosphere. I can dispense then with artifi- 
cial stimulants. But I abhor the dull routine of exis- 
tence. I crave for mental exultation." 

He should have just bought a book of logic 
puxzles. 

These "brain teasers" are more than mere exer- 
cises in logic — they are really mini-detective sto- 
ries. in which the dues are revealed with the barest 
minimum of plot, setting, and character. Would-be 
sleuths and amateur logicians can enter into a rig- 
orms pmoes of deduction in Older to soWf 
ies like whether the plumber was vretring a blue 
shirt, or the nurse was sitting next to Mrs. Peabody, 

All the clues/premises are set out, and it Is up to 
the solver to arrange and rearrange them to reveal 
the hidden conclusions. They are teasers, though, 
because the best of them appear, at least at first 
O inoeitobciinpQttibktoaolve.U^ 
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Mr. Creen, Mr. Brotm, and Mr. Black « w 
dressed in identical suit coals, hut each ux)re a 
different colored tie. "Itat *s curious, * said Mr. 
Black. *'lhe colors of our ties match our last 
names, but none of us nearing a tie that 
matches his oum name . " 

"We re not keefnngyou busy enough, are 
we? ' asked the man in the brown tie. 

\Kl)at tf the color of each man \s tie? 



Is there really enough information here to fig- 
ure that out? There is if you proceed logically As 
Holmes said. "When you have excluded the impossi- 
ble. whatever remains, however improbable, must 
be the truth." 

So what is impossible? It is imtxissible for Mr. 
Black to be wearing a black tie, kcause we know his 
tie does not match his name, is it impossible for 
him to be wearing either a brown or a green tie? Yes! 
One of those possibilities is impossible. He can’t be 
wearing a bf^ tk, because the man in the brown 
tie Is talking to him. So if he can’t vrear black or 
brown, Mr. Blick has to Ik wearing the gm 



okay. \m about Mr. Brown? We know 
he isn’t wearing a brown tie (matches his 
name) and we also know he isn’t wearing a 
green tie (worn by Mr, Black). Therefore. Mr. 
Brown wears the black tie. which leaves the 
brown tie around the neck of Mr. Green. 

That was pretty simple, as logic puzzles 
go. but the principk s are the same whetiter 
tliere are three guys with three ties or five 
people, each with a different color shirt, 
kind of pet. and make of car. All you need 
to solve these puzzles is logical thinking, 
and a keen eye for the dues you’ve actually 
been given. 

A statement in a logic puzzle is rather 
like verbal origami — it can be unfolded to 
reveal other, more hidden condusioas. In 
this example, the fact that Mr. Black’s name 
does not match his tie is stated; the fact that 
the man In the brown tk asks Mr. Black a questk^ 
that Mr. Black and the man in the brown tk 
are two different people. 

My mother a^id these puzzles. She likened 
deductive reasoning to untangling a ball of yam. 
in the beginning it looks like a big mess, she said. 
But if you concentrate on unraveling one knot at a 
time, it's simple, and after a while you end up 
with one long, connected thread. Watson agrees 
with Mom; 

"I could not help laughing at the ease with 
which [Holmes] explained his process of deduction. 
‘When I hear you give your reasons.’ I remarked. 

'the thing always appears to me to be so ridicu- 
lously simple tliat I could easily do H myself. 
Although at each successive instance of your reason- 
ing, I am bafikd until you explain your piooe».'" 

N(wv that you too have loined the ranb 0^ 
Holmes. Watson, and my mother, no longer baffled 
by the art of deduction, you can try your hand at the 
logic puzzles on pages 15 & 16. 

As for me, well, deduction can’t solve every prob- 
lem. I just discovefed that my writing box is hill of 
iiveaoofpkmi Q 
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Clowning Around 



Logic puzzles are like miniature detective 
stories — entertainments in deductive reasoning. 
You are given a situation and a number of clues, 
and your task is to become the sleuth and figua^ 
out v^'ho did v^hat. v^hen. Here's an example: 



F m /liMO/x aoaxx ufijml to iwi a Jeir 
uvrds at the Funoloi{y Counctl meeting. 
If! the past Jive years, each of them tkui 
um the coivted Golden Bozo trophy once, and 
each for a different innovation in cloivninf^. 
From the information provided, determine tlx^ 
stunt specialty ( one is pratfalls) for which each 
clou^t tone is Flippo) isfammui, and the year 
(!9BH 19921 Hjat each won the 

GoldePi Bozo. 



1. And)' Spioneerinfi rubber nose uvrk was not 

hono^ in 1992. 

2. The 19B9 Goldeft Bozo uefit to Curly. 

3 The tiny car expert, who was not Boffo. took the 
prize in 1991. 

4. l9BH's award himored tlw ju)^hr. 

5. Doofus receivixi the trophy for bui uvrk with 
water balloons. 



ERIC 



Tlial's It? 

That’s it hut it's enough. 

Your hrsl step is to delemiine what infoniiation 
you kiKW for sure from eacli clue (either staled or 
implied) ;uid also to delennine wlial is impossible. 
Inless you ciui keep dozens of facts slraiglil in your 
head, you may find that a diagram will help you 
keep the clowns in order. 

Tliere are two kinds of y)lving diagranis— grids 
and tables. Each ut them arranges tlte iidonnatioii 
in a different way. and may help you to see relation- 
ships between elements. Here’s a grid and a l;ible to 
help you kei*p the clowns from running amok in 
your head. (I do tlit^ puzzles in pencil. ;uid usually 
make a copy of the grid before I start, just in case 
I'm not really as good as Holmes.) 

The grid is actually a truth table. Each square 



can be filled in with either Yes or No. (Visually, it's 
much easier to use a solid dot • for Yes and an X 
for No. ) Within each fi\’e-by-fi\^ section, e\ery row 
and column will only have one •. because only one 
clown is cissociated with each stunt, only one clown 
won in each year, etc, 

You know from the first clue that Andy is the 
clown who used a rubber nose. So you put a Yes • 
at tlie intersection of Andy and rubber nose. Tliis 
means that it is impossible for any of the other four 
downs to have a rubber nose, so pul Xs in the oilier 
four boxes in tlie rubkr nose niw. It also me;ins 
tliat /\ndy did not do any other stunt, so put four 
more Xs in water balloon and the otlier boxes in the 
Andy column. 

You also know fmiii the first clue that Andy did 
not win the tnjphy in 1992, so put an X at the inter- 
section of .^ndy and 1992 (imd. since ,\ndy and 
rubber nose are the same, another X at rubber 
nose/1992). Hiis doesn't tell you which clown or 
stunt win that year, though, so you ran'tput a 
• in the 1992 mw or column yet. 

Work througli the puzzle once, filling in only 



Clown 



the things you know for sure. You1l probsdily come 
to a place where you have a few #s and a lot of Xs, 
and you feel stuck. That's where the unfolding part 
comes in. Try combining clues and see what hidden 
impossibilities that reveals. You know from Clue #2 
that a particular clown won in 1989, and from Clue 
#4 that a certain stunt won in 1988, Aha! The 1989 
clown couldn't have done the 1988 stunt could he? 
Go put more Xs In the grid. 

After a couple of connections like that you'll 
pn)bably be able to deduce some conclusions visu- 
ally: once you've pul four Xs in a row’ or column, 
you can see that only one box remains empty and 
has to be a #, The table show's you somewhat 
difFerent patterns; as you fill in tlie years, clowns, 
and stunts you know for sure, the blank spaces in 
the table will give you information about what 
possible connections are left. 

There is enough information in the clues to 
detemiine which year each clown won. and for 
which stunt. Just take it slowly, one bit of informa- 
tion at a time. Delennine what's true or impossible 
and then go on to the next piece. 

(.\iiswers are on page 34.) 
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Who-Dun-It? 



Tills second puzzle is much more chatlengini^. 
Even if you solved the clown puzzle in your head 
or on a piece of scratch paper, you'll need both tiie 
grid and the table for this one, If you skipped over 
the parts about the grid, go back and reread them 
before you tackle ‘Who-Dun-lt?* 

I T WAS A BiSTSATiMJA) MOKMSG Ui the 

Famous Fictional Detectives Agency, Five 
differefit crimes tkul beett committed, and 
a different sleuth was assigned to each one. 

Find c ut who did what by establishing the order 
in which the five detectives (one was Hercule 
Poirot) m:ght the crooks (one was Vic Vicious), 
and the ueapons used in each crime (one uas 
a gurrotte: a differefit weapon was used by 
each crook). 



Sleuth 



Crook 



i 



I 



Mstt. 




First 



Second 



Third 



Fourth 



Fifth 



Arsenic 



B(»wie Knife 



Coll 45 



Derriaaer 



I 



/. Sleazy Sot did it with arsenic. 

2. Tom Troubte was caught right after the crook 
with the Bowie knife, who was nabbed 
immediately after Sherlock Holmes got 
his man. 

J. Rick the Stick was the third crook might. 
Emily Netterfield was the first sleuth to aitch 
a crimifud. 

4. Ellery Queen caught the man with the 
Colt 45, 

5. Ihe crook with the derringer was might 
immediately before Willy the Weasel, who 
was mbbed right before Kinsey MilU)one 
caught her perpetratiw. 

6. Witty (he H?te/ did not use a Bowie knife. 

The two keys to solving this ver>’ difficult 
puzzle are unraveling the implied truths from the 
clues, and remembering that the events happened 
in a certain order, which creates a different set of 
impossibilities for you to 
use in eliminating 
'suspects." 

[jet's look at Clue #2. 
Hmm. It doesn't tell you 
anything for sure, does it? 
There are no 0s to put in 
the grid. But it does tell you 
aw'hole lot about w'hat’s 
inijiossible, if you i(K)k 
carefully, You now know 
that Tom didn't use a 

Bowie knife (because he was caught after that 
cnxik), and that he wasn't caught by Sherl(x:k 
Holmes (because that Wiis bt‘fore the Bowie 
knife guy, and Tom can't be both liefore and 



Weapon 



Order 



Sleuth 



CnK)k 



Weapon 



after the same crook.) You also know that Holmes 
didn't nab the Bowie knifer, using the same 
reasoning. Put Xs in all those boxes (Holmes/ 
knife, etc,). 

Okay, what else do you know' from this clue? 
Reading it carefully, you know that three separate 
crooks were caught In this order; 

Holmes's man 

Crook with Bowie knife 

Tom Trouble 

You don't know who's who yet, but you do 
know, i(X)kifig at the list, that it is ini]K)ssil)le for 
Tom to be the first or second crook cauglit. 
(Because you know that two crooks were caugjit 
before him, the earliest position he could occupy 
would be third.) You don't know for sure when 
Tom was caught, hut you know' first and second 
are impossible, so you can put Xs in the boxes 
where Tom/First and Tom/Second intersect. 

At this point, it will also help if you fill in the 
table with what you know. Your best bet Is to fill 
in the first column immediately with first, second, 
etc., in order. This gives you the beginnings of 
a list and may make possible relationships a 
little clearer. 

This should get you started on tlie right track 
to deduce the rest of the infonnation fn)iii Clue #2. 
and to go on and use the same kind of reasoning 
with the rest of the clues. (Hint: Clue #S is stmc- 
tureil exactly like Clue #2.) 

This puzzle is much, much hanlerthan the 
clowns. You'll haw to work to make deductions, 
but there is enough infonnation to soi\e the 
puzzle. Really, if you get stuck, read each state- 
ment over again carefully, and l(K)k for hidden 
implications and ctmtradictions. As you eliminate 
each impossibility, what remains has to he 
the truth. 

If you get really, really stuck, and smoke 
begins to wisp out of your eare fn)ni your over* 
worked brain, take two aspirins and check the 
u!iswers on page M □ 
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1'^ spilling out all over the kitchen 
ipounler and making It possible for a 
j i single log u> hold twkx as much as 

ii previous models. 

Pity die poor Victorian {^ntlem»i, 
who spent his days politely doffing 
his hat to the ladies. In 18%, James 
Boyle introduced the labor-saving 
device below. It was intended to 
spare the courteous wearer the 
inconvenience of putting down his 
parcels to tip his hat to a lady when- 
ever his hands were full. When the 
man gently nodded his head, a 
weight inside the crown made the 
rim pop up. Boyle noted that his self- 
tipping hat might also be a . aluable 
commercial device. When the hat 
bobbed up, it could reveal a printed 
advertisement hidden under the rim. 
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When archeologists excavating 
the ancient city of Herculaneum 
uncovered a treasure trove of 
documents in 1753, salvage 
workers were delighted. They took 
out their knives, slashed off the 
outer coverings of the scrolls and 
hand-flattened what was left to 
see what was inside. This indeli- 
cate handling of the ancient 
texts made a Franciscan monk, 
Father Antonio Piaggio, cringe. 
Determined to find a way to save 
the charred, stuck-togelher 
scrolls, Piaggio devised a simple 
machine that gently opened the 
papyrus, pulling the layers apart 
and attaching them to a lining as 
they unrolled The first papyrus 
that emerged from Piaggio’s 
machine was the famous classical 
treatise On Music, by the philoso- 
pher Philodemus, in whose villa 
it had been found. 



Naples taught a group of octopuses 
to attack colmed balls: some learned 
to attack white balls; others learned 
to attack red balls. When untrained 
octopuses were allowed to watch just 
four demonstrations from an adja- 
cent lank, not only did they learn to 
perform as well as the original 
group, they often did much better 
than the trained animals, working 
faster and making fewer mistakes. 




tailor— half in earnest and half to 



pockets. It worked so well that 
clothes manufacturer Levi Strauss 1 
began using metal rivets to secure 
the pockets on his newfangled denim 
jeans, and they're still used to keep 
pockets stuck on today. 




Ohio dentist William Semple 
thought that people would have 
healthier mouths if they exercised 
their jaws every once in a while. In 
I 869 , he invented chewing gum, 
convinced that it would solve the 
oral-health problems of America. 



Long ago, the natives of Brazil 
found a way to deal with the discom- 
forts of walking barefoot through the 
rainforest. They would stand in the 
liquid sap of the rubber tree and 
then let their feet dry In the sun. The 
result was a tough, flexible foot 
covering that protected tlieir feet and 
gave them some added traction. 
When their rubber soles wore off, 
they simply re-soled with fresh sap. 



In 1762, a hungry gambler 
named John Montagu needed a 
way to eat his meals without 
leaving the gaming tables. He 
solved his problem by slapping 
some cold meat between two 
slices of bread, thereby Inventing 
the famous food that was subse- 
quently named for him. (His 
official title, of course, was the 
fourth Earl of Sandwich.) 



Back in the 1890s, a gold miner 
named Alkali Ike had a problem. He 
liked to keep his tools in his pants, 
but the pockets kept ripping out. His 



In 1955, Frances Gabe (a pseu- 
donym: her family was embarrassed 
by her work) tackled one of 
everyone's biggest problems: she 
invented the self-cleaning house 
Gabe s prototype home, built in 
Newberg, Oregon, showcased more 
than sixty labor-saving devices of 
Gabe s own invention. .At the flip of a 
switch, a trap door opened and the 
living room fireplace emptied itself 
of ashes. In the bathroom, a 
biodegradable seat liner was flushed 
away with each use of the toilet. At 
the touch of a button, water jets in 
every room soaked down everything 
in sight. (All the furniture, book 
covers, stereo equipment, pictures, 
etc. were waterproof.) Fans blew the 
house dry Clothes hanging in 
closets were similarly bathed, as 
were dirty dishes stacked in the 
cupboards, For thirty years. Gabe 
worked on perfecting her drip-dry 
house, patenting each device as she 
went along, but she never found 
anyone willing to invest in her 
jx?t projt*ct J 
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How do you leam 
about problem 
solving? One way is to 
ask people who are 
good at it. 

In studying experts in various fields, some 
psychologists have found that people who are 
good at soiling problems in one area are 
more likely to be good at soiling problems in 
general. Expert problem solvers seem to be 
better than average folks at soiling problems 
outside their area of etpertise, simply because 
the experts know how to approach problems, 
they are less likely to get bogged down in 
details, more likely to review their progress — 
especially if they do get bogged down — and 
more likely to redirect their efforts to meet 
their goak 

In the following intenieivs, an auto 
mechanic, a physician, an exhibit builder, 
and an artist discuss their appioadm to 
solving problems. 
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Larry Gjerstad 
Auto Mechanic 

intenleu’ed In' Robert Pincus 

W hen you buy a 1959 Siudebakeryou 
hat^e to make a Jundamental choice: 
}m can become a good mechanic, or 
)ou can find a good mechanic. / found Larry. 

Larry and bis brothers know bow to fix 
absolutefy any car on the road. Judging the 

photos on the uttBs, the shop's patron saint is 
a 1959 De Soto Firelite Sportsman, but the 
mechanics are as likely to be working on a 
netv Lexus as an old MG. 

Robert Pincus: Larry, \ou must see lots of 
d^erefit kinds of car trouble. What is the 
strangest problem you te eier seen in a car? 

l.arrv Gjerstad: There’ ve been so many. It's hard 
to remember them all. 

(live me one of the greatest hits, thef t . 

Vi'elL we had a woman come in willi a '63 
Dodge. Hie blower motor for the heater would go. 
hut it wouldn't blow out any heat. We got up into 
the duct work of the heater and there was all this 
straw and paper and whatnot blocking the way. It 
Umied out that mice had built nests in there. 
made you look In t!)e ducts? 

Well, it was raining down little bits ;uid shreds of 
ttiis material, luid prett\ you had to digdeejier. 
Iliere wus a restriction in there, Obviously the car 
liad k*en parked in a garage or a ham and these 
little mice made tiieir nest in tliere. 

liou do wn kfiow where to begin kxtking 
uixm someone brings \vu u car tfkd isn t 
uvrking? 

Peojiles* description of what's wrong with the 
car usually points you In the riglit direction. If it 
doesn't nm right, wvll, you'nf going U> look at 
MKCRViK:, 
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Margarita Loinaz 
M.D. 

interviewed by Pat Miirpliy 



M argarita Loinaz is a doctor at San 
Francisco*s Tom Wadeii clinic for 
homeless and hw -income people. She 
works in both the drop-in dink, where 
people come with immediate problems, and 
in the primary care clink, where she sees 
patients on an ongoing bask She also visits a 



Dave Fleming 
Exhibit Builder 

interviewed by David Barker 

D ave Fleming is an exhibit builder. 

designer, and ace troubleshooter at the 
Exploralorium in San Francisco. A shop 
fixture. '‘Unde Date has repaired eterything 
from Volksuagien generators to cosmk ray- 



backup Jbr nurse practitioners, and protides 
medkat service at San Franciscans Day 
Moms* program. Ikr patients include 
peopk from many ethnk backgrounds and 
she sees a variety of medical problems. 

Pat Murphy: Sulpose a patient comes to \vu 
uilb a con^ml—like a skin rash or a 
headache. Hmr do )vu go about figuring out 
what's urong? 

Margarita Loinaz: Before i can msmr that, 
maybe I could try and give you a ^nse of what goes 
into making a dexior. Because the minute I start 
getting infonnation fn)ni the patient. I'm Licking it 
on to this whole other fund of knowldge. 

You start by studying basic sciences — chemistrv . 
hiochemistrs . hiologN*. Hien you move on to 
anatomy and phN'siologN’; you start by describing the 
nonn — I kw does a healthy body work? Fnim that, 
you move on to patliologv and tlie various dis<Mst>s. 
What m the symptoms? How does the person feel? 
WhaTs the epidemlotogical setting? 

The ipkkmidogfcal Siiting? \that dm*s 



Kpidemiologs adates to the study of diseases or 
“epidemics" in particular populatiouN Viliat ethnic 
groups have wliat kinds of diseases; in what parts of 
O txxrrog, 



David Barker: \Wte got quite a reputation 
around l)ere as a fix-it man. So what s the secret 
oj wur success? Hmv do you do it? 

Dave Fleming: Sometimes people will ask. “H(»w 
are you gpnna gp about fixing this thing?" “Well.'* I 
say “I’m gonna take it apart, and then I*m gonna 
see what’s wrong, and then I’m gonna fix what’s 
wrong, and then I’m gonna put it hack togetlicr.’’ 

That soimh simple etumgb. But how do yxm 
SIT whed's urong? 

'Fhe pnms of elimination is alwav's the first 
route. A ivpical example comes to mind: you’re 
driving along the n>ad and you iiear “pow! siss siss 
siss siss siss... ’ You’re not out of gas; you’re not 
going to o|ien the IkkxI and start fiddling anmnd 
with the carburetor. You l(X)k and see if a tire is 
blown. Solving any pmblem involves some similar 
pnKX*ss. A pn)l)lem leaves clues — in this case, an 
audio clue. 

Like a dfWtor. \vu have to tw alert for symp- 
toms. I nmiemlxr one time my guitar amplifier 
was making this horrible buzzing souful. and a 
friend idtmfi/kdtheproblm tapping on 
various cafHWitors and resistors with a pencil 
until one made a dramatic noise, that seemed 
an (Hid way to find the prrMem. t uvuld bat v 
e.xtHXted him to analyze it with a loltmeter, 
something tixhnmlly dktgnostic. t)o\m 




Ned Kahn 
Artist 

interviewed by David Barker 

N ed Kahn is an artist and exhibit builder at 
the Fxploratorium. His fascinating and 
efigtging exhibits operate sometvhere in 
the recdm hetumi art <md .science, imestigatmg 
such phenomena as meleorologicai andgeobg- 
iat! processes in an bderactite and aestbetkatty 
Imutifid way. His kdest exhibit is a machine 
thed blous giant, six foot-wide .smoke rings that 
Jloat sixi}\feet info the air. 

Datid Barker: Your situation (qpectrs quite 
different Jwm someone who primarily fixes 
things and makes them uvrk. You don 't bate a 
specific problem tobesdied. Instead you .seem 
to t)e looking for problems, like someone looking 
foran Ueb so they can sendeh d. 

Ned Kahn: Problem isn’t exactly the right word. 

I tr\' to let nature express itself, to crejite a sv'stem 
wlwre nature has a certain degree of freedom to 
reveal itself and its ability to surprise. I think that’s 
different fnnii what a lot of artists do. 

So pu try to get out oftf)e way to be 
transiHiremt and let the mdural phenomena 
twthefiKUs. 

Tliea* are two as|x.*cts to tlie pnKi*ss. First, there 
are technical pmb'diis that you are trving tosolve. 
For instjuice. right now I’m working on tlie drive 
mechanism for this vortex ring maker I've tried 
four different mechanisms, but I can’t keep the 
thing from making a dunking noise. Technical 
pnihleins are lui unpteint itch. 

On the other side are the conaptual pmblems. 
which are more of a jovous itch Ijouis Kahn, die 
architect, once wmte that you can’t build a 
building unless you are joviiusly engaged. Jov has 
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carissick, but Idonl have as much lud 
figuring otU exactly uiai ts urong, Hm do you 
trouNesboot a car that um 7 ^tart. Jbr instance!' 
You have to know the basics about how some> 
thing works. Once you know 
how it works, then you can go 
back and proceed through the 
whole system until you find the 
breakdown. OK. if the car 
won t start — I know the car 
needs fuel, 1 know it needs 
spark, and 1 know it needs air. 
Those three basic things. 

'Sually it’s missing one of 
those, and )ou can go back 
and start looking. If you don 't 
have any spark — is the distrib- 
utor turning? If it is, do you 
have power to the coil? If you 
have power to the coil, is it 
going through the coil? 

Would that twrk for 
any car!' 

Cars are prett}' much the same for the most 
part. You’ve got a cooling system and an electrical 
system and a charging system and a brake system 
and various other systems. You see a lot of people 
with a lot of different can coming in with the 
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seemin^y random times, Jbr example? 

You pretty much have to replicate the problem 
unless you’ve seen it before. If there’s nothing 
presenting itself to you that’s wrong, you can’t In 
all honesty say that you’ve fixed the problem — no 
matter what parts you’ve thrown at the car. 

If I can’t replicate the problem. I tr\' and get 
peofile to be observant and find out where and when 
the 'ar does it. under what circumstiinces. Is the car 
h(. it cold? Has it been running for five minutes, 
ten minutes? Does it do it going uphill, downhill, 
stop signs, hot weather, cold weather, rainy weather, 
dr\’ weather? We need as much information as we 
can get, because the more information we have, the 
better decision we can make about what may be 
wrong with the car. 

So if I bring in a car with brake trouble, for 
example, is there a standard procedure pu go 
through to identify what 's urong? Do^ou start at 
the back of the car and mote foruards, so)\ or 
start at the pedal and g() touards the wheels? 

No. not necessarily. It depends on the kinds of 
brake problems you’re having. If you’re hearing 
grinding noises, the first thing we’d do is take the 
wheels and brake drums off and look at the rotors. 
If you’ve got a low pedal, but you’ve got lots of 
fluid in the master qlinder, and everything is drv 
at all four wheels, then I know that it’s probably 
an internal problem with the master qiinder. But 
ma\be I’ll look at the master cylinder and it's full, 
and I’ll check at all four wheels and ihey're dr\' — 
then 1 know the fluid isn't escaping anNwliere, so 
the problem is something internal that's not 
building up pressure. On the other hand, if I take 
the cap off the master cNiinder and there's no 
fluid. 1 know the system is leaking somewhere, so 
I’ll go down and check all the lines and hoses and 
wheels and whatnot. Isually I'll find where all tlie 
fluid is going. 

It sounds tike a lot of your knowMge comes 
from experience. You know wImI might Iw wnmg 
with the car you re working on hecaus(\\r)u ‘re 
seen it go uvmg before. 

Tliat’s exactly riglit. 

Hmm. Weli what about dxwges in the um 
am uvrk? Om are now being made with elec- 
tronic uidgeis to do Jobs that used to he done by 
mechanical uidg^ts, or sometimes ueren 7 done 
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easier in some ways and harder in 
others. They make it easier because 
they make the cars run better. Also, 
they are self-diagnostic. You hook up 
the big machine out in the shop to it, 
and our machine can tap into the 
car’s computer which says ”OK, 
there’s something wrong in this 
system.” Then you go to the book, 
and the book says, ’ If you get this 
code, check these things.” Things do 

become more difficult to fix the more 

technology' you put into them and the^^ 
more sophisticated they become. But 
usualh not that difficult, because 
once you understand how the system 
works you know what to look for 
when something goes wrong. And a 
lot of it is still the basics. Even in the 
brand new cars, engines work basi- 
cally like they do in your Studebaker. 

is a more fioi to fix the older 
cars, or is that my otni wishful 
thinking? 

For me, it's more fun to work on 
the older cars. The most interesting 
repaiis a^ the ones where people have 
a driveability problem. The car stalls, 
the car does this, the car does that. 

You get to take the car and figure It 
out. It's like putting together a little 
puzzle. It's more of a diallenge. more 
fun to figure out when something's 
going wrong. And 1 like cars that I 
don't have to h(X)k up to a machine to figure out 
what's wrong. 

^hai do )vu do when you can i fif^urc out 
what 's wrong with a car? \ihil do you do when 
}X)u get stuck? 

You talk to people you know: mechanics from 
other shops, friends, people you've worked with 
before. You call a dealership and ask them If they 
have any more information, maybe a technical 
bulletin. Maybe the problem will ring a hell with 
somebody and they'll say. 'Oh. yeah. I ran into 
that and this Is what it is. 

“And there are any number of toll-free hotlines 
It you can call. But we haven't had to resort to 




phone calls much. Everyone in this shop has a lot 
of knowledge. If somebody comes across a problem 
tliat they' don't understand, they can ask someone 
else, bis of times, the other guy will come over 
and say ‘There it is. Your problem is riglit there. " 

/ imagine )vu 'tv worked with a tot of 
different twol>le oref' tl)e years, makes 

somebody a good car mechanic? 

Well. I think some people have a natural apti- 
tude or natural mechanical ability. Being logical 
helps. A lot of common sense. Having a good 
memory for things. Storing information that you 
run across so you can recall it when you see it 
again. And a lot of logic. □ 
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Give the same set 
of information to 
three different 
doctors and they’ll 
give you three 
different treatments. 




disease you picked up in Nepal, )vu bat^ to 
make sure Aai the dodors know ukereyou te 
been. (Merwise they uon 7 knm what 
tolookfar. 

Yes. That’s really important because 
the symptoms for some weird parasite 
from the Himalayas and the symptoms 
for giardia, which is common in the 
States, could be similar. If you're not 
looking for a weird one, you may not 
catch it for a long time. 

Let s ^qet hack to what bappetts 
when someone first walks into ymr 
office uith a medical problem. What 
do you do? 

First you take a historv . You find out 
what's the chief complaint. It may be a 
cough — that's so common. And you 
want to know: Is it a dry cough or a 
productive cough? How kmg has the patient had the 
cough? Is there fever? Weight loss? Any other things 
going on? Nausea, headache, so on. 

Once you know the chief complaint, you start 
seeing what else is associated with it — this is the 
history of the present illness. Then you move on to 
past medical history. That’s going to influence 
things too. If it’s'somebody who has asthma or who 
has risks for tuberculosis or cancer, tlie cough takes 
on a whole other dimension. And then you 
ask if they are taking any medicines — sotne- 
times medicine can give you a cough. You 
ask about allergies to medicines. 

You get this information and you disso- 
ciate It to your past experience and 
knowledge and you make a differential diag- 
nosis. That sounds simple, but asking the 
right questions atid doing a gcxxl disses.snient 
Is a skill that develops with experience. That's 
wliy some old docs are just incredible. Tliey 
hear a history and they know tiie problem's 
ling to be this or this. Your clinical judg- 
develops over time. Sometimes, just bs 
ng at a patient, you know when you 
can't afford to waste time and when mavhe 
you can take your time. 

It almost soufids like pattern recognL 
tion.„ like, you bate the bkitor}\ and you 
have your past experience, and you make 



IftaiVe 

you work and acquire mote experienoe, the number 
of patterm you recognize and the subtleties of th(« 
patterm increase. Yeah! I guess you pfobaUy 0(HiU 
pretty much reduce things to th^. Even when you 
just get a kind of instinctive feel about somebody* 
that's walking into the clink and you look at them 
and you say, ‘'OK, let's take care of this one first.” 

You n* seeft Ibis before. You recognize U. 

You get a feel for it. Exactly. You recognize it. 

So you take the patient 's history. Then what? 

Then you move on to the physical exam. When 
you're training, you do a complete physical from 
one end to the other. But in the real world, when 
you're out there practicing, your exam is geared to 
the chief complaint. If you're dealing primarily with 
cough and shortness of breath, you're going to be 
concentrating mostly on the lung exam and maybe 
on the heart exam. Your exam is guided bv what 
you think may be going on. 

For example, if you have a young, healthy 
person with a cough, you're not necessarily going 
to worry about their heart. But an elderly person 
with a history of heart disease could develop a 
cough from heart failure, which causes fluid to 
build up in the lungs. 

After you take the history and do your physical 
exam, you order the tests you want. You could get 
an electrocardiogram if you need to check the heart, 
or X-rays if you're worried about pneunK)nia or 
fluid in the lungs. And when you get the results back 
you make a decision. Sometimes— a lot of times — 
we' re not a hundred percent sure. 

That 's interesting. Other problem solvers that 
we talked with mentioned the role of the mistake 
in the pnwess. Vthen pu re working on a car. 
for instance, pu try to fix it and maybe if still 
doesn t uvrk. Hut in our .stwieiy. we ietid fo 
think of doctors as people wl)o aren t supposed to 
make mistakes. 

Medicine is by no means an exjict science, (live 
the SiUne set of infonnation to three different doctors 
and they’ll give )m three different treatments. If 
you’re dealing with bronchitis, say. one doctor may 
let the penon go away without antibiotics, anotlier 
might give them this kind of antibiotic, and a third 
might say, *1 would never give them that! 1 would 
use this.” There's room for different approaches. 

So basically, UsajudgynetUadl, 
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br the thing you think is going 10 
But you still may not have a definite diagnosis. 

When you say^ a diagnosis you mean you 
knouexadly... 

It means you are certain. You toiow what is 
fealty gohig on. Is this definitely pneumonia or is 
this just a bronchitis, for example. 

You getto the point where you think, 'Well 
Im pretty sure it's this, "and then }vu decide 
hou' to treat it. When you re figuring out the 
treatment, what sorts of things do you take into 
account? Do you take into account age or ethnic 
backgyoufut or liting situation? 

Absolutely. Let’s lake bronchitis. There’s a viral 
bronchitis that you can’t do anything about. You 
just treat the symptoms. But let's say the person is 
elderly, or a smoker, or they ha\’c asthma, or 
cardiac disease and heart failure. In those people, 

Tm going to be a lot more aggressive and err on tlie 
side of over-tfeating. Because if Tm wrong and it’s 
not a virus, if it’s a bad bacteria, they^ can develop 
much worse consequences if I miss it, so I would 
probably use antibiotics. 

It’s a very multi-dimensional approach to 
problem solving, where you are taking a lot of 
things iuto account. 1 think tliat's why the training 
takes a long time. 

What other factors affect what treatment you 
might prescribe? 

You have to make sure the person is going to 
comply with the treatment. If you have somebody 
who doesn’t ^a\e a place to live and they have an 
infection in their leg and you tell them to lie down 
and put their leg up — it's ridiculous, So I ask all 
the time. i)o you have a place to live'i' is my treat- 
ment going to he something you can follow?” 

Or suppose you have a patient from .Asia. Many 
people in those communities look at Western 
medicine as being really “strong.” They feel that 
their herbs are much milder; our stuff is ux) 
concentrated. So if you tell them to take one pill 
twice a day they 'll take It maybe once a day. Or 
once every other day. They’re adjusting it to what 
they' think is the proper concentration for them. So 
you have to make sure they understand how 
important it is for them to follow through with 
the treatment. 

O ) you eter get stumped? if you can't figure 

ivta;! 
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Well, differed 
thing3. You can just 
keep testing until yoii 
run out ctf tests that 
are reasonable to do. 

And sometimes you 
just watch. They 
always talk about the 
“tincture of lime”— 
letting time sort 
things out. And it’s 
true. Often, people 
improve without any 
treatment. It’s also imfrortoittoloTOW 
You should know when to get other specialists 
involved in the case. 

Obviously you ve got a patient and you re 
dealing with a person. But at the same time, 
you re dealing with a problem and you can get 
intrigued by the problem. !s 
you ve obserted — that you get 
intrigued by tl)e problem? 

And you forget about the 
person? 

May be forgetting about Ae \ 
person is too stroptg. but it seems 
like y ou must be shifting back 
and forth betiveen tuo tieupoirds 
all the time. 

It’s true. Especially when you 
get somebody with an unusual 
problem. It's very exciting. I think 
a lot of us love that part of medi- 
cine that is like being a detective 
and figuring out the answer. I’ve 
caught myself at times searching in 
my heaL and reeling with ideas 
htx:ause it’s an interesting situation 
that I’ve just read about or some- 
thing. At the same time, you have 
to come back to your relationship 
to the perron and support them atm 
he comp^issionate and caring. 

I think that the best doctois are 
the ones that are really intrigued. 

Physicians need L have a real curiosity. Because It's 
the curiosity' that drives you to keep going, to keep 
looking when you don’t have a tesuiy answer. 3 
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You have to 
setup 
a situation 
so you’re free 
to make 
mistakes. 



[froblm retml ilself? 

In that case, your friend had the experience to 
know that the mechanical 
■■ vibration of the amplifier's 

speaker could be picked up 
on a microphonic compo- 
nent. which means that the 
defective part was acting like 
a miniature microphone. If 
\x)u didn't have a clue that 
that was what was going on, 
it's quite possible that you'd 
methodically approach it 
with an oscilloscope. A 
similar approach is to use a 
canofFreezittomakethe 
components really cold. If a 
resistor heats up too much 
~ and opens or changes its 

resistance drastically, it1l cause static or some other 

efltet.MyDueool^tt 
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problem either comes in even stronger or goes 
away. It could work either way. There are similar 
technicpies, such as ban^ng on parts with a pencil. 
But again, it's a combination of common sense and 
experience. 

So)X)u change some part of (he system tosee 
if it affects the problem, for better or imse. 

You re trying to find 'who dunnit " uitbout 
looking for a motit^. Do you look for things that 
are out of place or different? 

You have the same sort of psychological 
approach as someone who tracks animals or people 
in the forest. You have a variety of clues to look for. 
A heavy-set man will leave deeper footprints. 
Someone running will put more weight on their 
toes. In the electronics situation, you might see a 
part that’s blackened or bent. If there’s something 
funny looking, out if the ordinary. 

Hou' do you employ modeling and proto- 




Modeling gives you a reality check before you 
start to build some big, complicated thing. You can 
check it out on a small scale or In a simplified 
version. You can disassemble the problem into 
smaller segments and work on them before >ou are 
committed to putting it togedier as a whole. 

What is the role of the mistake in the process? 

Some people get quite frustrated if they think 
they’ve failed to fix something or have built some- 
thing they feel doesn't work. That's a difficult 
psychological thing to deal with. 

You have to set up a situation so you re free to 
make mistakes. Essentially it goes b;ick to 
modeling and prototyping. That's what they 
prevent. You are defining wha» parts of the problem 
you understand and what parts you're unclear on. 
But some of it is a matter of semantics; mistake is 
almost a derogatory* term, you don t really wont to 
CAtl it that. More accurately, it’s trial and error. 

Or trial atui error and trial atuL rEurekar 

It’s like an iterative process of zeroing in on a 
number in a math problem. You just pick two 
numben as possible solutions: whichever is closer to 
the answer, you continue in that direction. You keep 
changing ”x” a certain amount and if you over- 





shoot, you have to go back, and >*00 eventually zero 
in on the answer. Practically, working with gadgets, 
you use this technique all tlie time. 

For instance, if you wanted to find the cube 
root of 729. y'ou could fry cubing some 
numbers: 4 is too low, 18 is way too high, 8 is a 
little too low, I lisa little too high. 9 uvrks. 

For an electronics problem, you might take a 
drawerful of resistors and start plugging them into a 
network, say to g^t a meter to read in the right 
range. You don t want to sit down and engineer tl% 
whole thing. Designing mechanical linkages can be 
approached the same way. 

Xtikit motivates you to go to the trouble of 
fixing things rather than paying someone else to 
do it and saiii you Ox hassle? 

Sometinies you get a car part and you say, ‘‘Gee, 

I wish I didn't have to spend forty-Pve bucks to 
replace this thing," So you open it up just to see if 
there’s any hope. Sometimes there’s a little broken 
wire, a little dirt on tlie contacts, and you can go in 
there and clean it off, i’ll usually try that first. 

Money, economics, it's a great motivator. But 
it’s also the challenge of trying to solve the problem 
and the satisfaction that brings, 

Theadtent of the computer has forced a large 
segment of the population to become problem 
solvers: it's often a struggle at first to get a 
computer to do what you uwit it to do. You re 
been using computers for some time now: bow 
do you feel about solving problems with 
amputers? 

You know, I heard an interestiiig study aboul 
how people learn to use computers. Then* were two 
different groups of people, and each group was 
given an identical computer problem — in this 
case, it was a game. They had to learn how to 
manipulate the game to achieve a particular goal. 

The first group was given a specific set of 
instructions to give tliem a basic structure on how 
to solve the problem. The other group was told 
nothing: they had to just figure it out for them- 
selves. The first group — the group with the basic 
set of rules — was able to accomplish the task 
1- t jviously because they were given the hint. 



was eventual Mmt 

Then the experimenters gave each ^p a 
second problem, but the program was changed so 
the initial set of rules no longer applied. It turned 
out that the people that got the hint the first time 
around couldn’t solve the second problem as fast 
as the people who’d figured it out for themselves. 
The second group learned how to manipulate the 
computer to get it to do what they wanted, so they 
were able to solve the second problem faster. 

A lot of kids leani that way, t(K>, hunting and 
pecking around in set*niingly chaotic fashion. 

Wlxny vugel fruslraled. when there seems 
to he no hpe of figuring out an answer, 
how do you gei unstuck? l)oyou ever dream 
solutions? 

Sometimes prujects seem to drag on and come 
up against one block after another. Tliese are best 
pigeonholed imtil solutions make themselves 
available — unless it s really important and you ve 
got a deadline or a budget. 

Not concentrating on a difficult problem is 
often a good way to let the solution turn up. Once 
I was repairing an old vacuum-tube-regulated 



that I coukfo’t bring myself to throw out. Most of 
the melted wires could be retraced, but some were 
missing. I began drawing a xheinatic to under- 
stand how the different sections worked, but I 
couldn't see what was missing. The next morning, 
as 1 was just about to wake, the schematic I was 
ponderingover so much on the previous day 
became the first thought in my semi-conscious 
state. A solution suddenly, effortlessly popped into 
mind. When I got to work, I walked straight over 
to my desk, grabbed an alligator clip and 
connected two ground busses together. The unit 
was completely functional, Tliere Wiis no 
applause. 

That moment when frustration turns into 
insight, when the proverbial light bulb goes off. 
that must be the most allraclUv pari of 
problem solving. 

Vt'hen things are not going well, the natural 
feeling Is to kick the gadget or bang on it or 
something. At that moment, I try to stand back 
and say to myself, “Pay attention, Dave. 

You're probably about to team something.” □ 
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Joy has to 
be the 

underpinning 
of any great 
endeavor. 
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P^le often say that what they like about my 
exhibits is that they'fe so single. The reason 
they re simple is that when I intixxiuce the slightest 
bit of complexity' it's always a complete failure. 

Technically yaking, I’ve 
. learned just enough so I can 

do what I want to do. 

Most of the exhibits I've 
made are a lot of lucky 
discoveries. I'll discover one 
thing while looking for 
another thing, and not 
knowing what to do about it, 
I'll forget about it for a few 
years, and then go back to it. 

b*rs take your 
Turbulent Orb exhibit as 
an example. You legot a 
_ glass globe that 's maybe 

tuv feet in diameter, filled 
with blue lufuid. \Xheft you rotate the globe on 
its stand, the liquid forms turbulence bamk not 
unlAe those seen ott the atmosphere cf fupUer or 
earth. Xl/ben you built that exbibU, Myou hate 
a getteral conception of what you wanted to 
demonstrate? 

Actually, it began with the glass. 
One of the other artists here found 
some big glass spheres for one of his 
protects, but he never used them. 
They*’re just beautiful objects. The 
sphere has a natural association with 
the planet and with weather, and I 
was thinking of making something 
that was evocative of the atmosphere. 

So the object rather than the 
phenomenon got you started— 
what can I do with tbk nice thing? 

Then it was just a matter of 
playing around with the components 
jtnUI I reached the point where what 
they did was Interesting enougli on 
enough levels. I was also stuck with 
the technical problem of what goop to 
use in there to make the flow visible. 
Some of the materials I tried settled 
out after a while and you had to stir it 



stirring the material. Your final solution um 
quite elegant. 

It came down to trying a million different 
things. In the end, the simplest solution was |ust 
rotating the whole sphere, rather than rotating the 
materia! in the sphere. 

If I were trained in atmospheric phNsics I 
might not have thought of that. Because I would 
have been trying to make it a true physical model 
of the atmosphere, and the exhibit's not that. 
Rattier than the earth spinning and driving the 
atmosphere, it's more like space is spinning. 

But it shows the effect of the phenometwn 
uonderfully. 

Rut it's really just a lucky coincidence. 

\ihen you 're building your exhibits, how 
much time do you spettd solving technical 
problems, as opposed to uorking on the 
central conc^t? 

The real creative vision or insight is about one 
percent of it, but it’s vriiat gets the process rolling. 

How (to you deal with those inet itable 
moments of frustration, when you don '/ seem 
to be on the right track? 

Hie main way I deal with fi ustration is by- 
having a number of different projects going at 
once. U1ien you g^t stuck on one thing you leave it 
and go on to something else. 1 have a very- slow 
mind, and sometimes it literally takes years to 
figure some things out. 

\Xiett you re in the middle of a thorny 
problem, do you bate any strategies for 
getting ufistuck? 

I guess what I do Is go ask I’ncle Dave. 

So you get some input from .someone with a 
whole different approach? Someone with another 
perspective? 

Without Dave and other people, I would prob* 
ably figure it out myself, but it might take months. 
Talking to other people jogs me out of my train 
of thought. 

Do you sketch out ideas, tike on graph paper 
and so on — design an idea out of your bead? 

I 'll get an idea for something and put it down 
on paper so HI remember it. I’d say with ninety- 
five percent of those Ideas, I’ll come into the shop 
the next day and make a little prototype. Of those, 
ninety-five percent are immediate and complete 
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^example, I was thinking of a variation on 
||k Ttilbulent OthM was wondering wh^ 



ijUpiien if I had a spinntaig fkxi^ 



= jj^sphen. It wassomelhbig I hadn’t tried. So I 
cut out a rubber ring and I bolted It onto a rod and I 
Ituck it in the sphere and tried to spin it and it was a 
complete failure. It wadded up and flopped around 
in there and I plucked it out before anyone could 
see it. 

But then I was sitting at my desk with this 
rubber ring on a shaft, twirling it in my Angers, and 
I noticed something interesting. At various speeds, it 
was forming interesting oscillation patterns. 

So I clamped it into my drill, and spun it 
around, and it had all these other emergent proper- 
ties at certain speeds. And then, in sort of a bizarre 
twist, I showed it to a couple of physicists, and they 
concluded that it was actually a good model for the 
jet stream. So it was something that had started in 
- mind, which was a compto failure, but by a 
completeiy unpredictable path ended up tying in to 
something larger. 

A big part ^ this is the interaction with real 
materials. Rather than sitting at your drawing table 
I With graph paper, it's much richer dealing with real 
materials; your senses come into play. When you're 
drawing something out in your mind, you're 
limited to what you know. 

That's Interesting. You 're limited by wur 
imagination, uiHcb is supposed to fling you off 
in all directiotis, but you re actuary trafped by 
It. So. do you use a sort of ping-pong technique: 
work with materials on tlx physical lerel, then 
sort it out in your mind, then physical, then 
menial, and so on? 

Yeah, that's pretty much it. 

Do you consider your working situation to 
be akin to an e.xperimental laboratory type 
of setup? 

it is important to have a critical mass of stuff 
around to prototype with. I remember reading in a 
phlkaophy of science articie about the principle of 
ilmtied sloppiness — basically describing how a 
number of scientiflc advances have come about 
because the scientists were somewhat sloppy, if they 
were too sloppy, it would be a mess, complete chaos. 
But there's a middle ground where there's a chance 
IP equation. 

IhiyL 







iniermsqfAe 
phenomenon 
y(m*re (lying lo ' 
investigate, like an 
ortiauitbaparttr^ 
ukr style? 

Thefe'sagroup 
of questions that I*m 
interested in at a 
certain time, and it> 
definitely followed St 
progression. I stalled 
out with bubble 
exhibits, and I 
became interested in 
watching the movement of currents in the soap film. 
That led to my interest in fluid motion, which ted lo 
an interest in chaotic syslenn, which M Id 
from which I becans interested in ot^ 
geological processes. So its a meandering ooune, 
and it branches, and sometimes you go back to 
earlier parts of the stream. But they are all sonewhat 
connected. 

^Obenyou re making exUMs, bou' do you 
know when you re done? When do you Imow if 
you bate the right ansuer? 

The process is perhaps more akin to painting: 

\ou look for an economy where you achieve the 
richest amount of experience with the simplest 
means. Sometimes, through the prototyping process, 
the exhibit starts getting more and more compli* 
cated as you get more ideas. So you start throwing 
things out. or separate the parts to use them for other 
exhibits. 

And sometimes it goes tlie other way, where 
you’re adding things and trying new approaches: 

' Vlhat w*ould happen if I did this... or what if I tried 
that...? ” Maybe each of tliose iuklitions makes it a 
little hit better, but not that much. Then you do a 
third thing and suddenly it’s a whole lot better. It has 
a whole other feel and it goes to a whole new Iml. 
That’s often when you realla? that you’re done. 

\l1)at's ibe feeling uben that bappefts—ubett 
you solte the conceptual problem, uben the light 
bulb goes off and it alt ^mes dear? 

Usually it’s followed by spontaneous laughter, 
like getting the |oke. □ 
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A re yoi; one of the 27 million 
Americans addicted to the 
fiendishly clev'er inv'ention of 
Arthur Wynne? Arthur who? On 
December 21, 1913, on the “Fun * page 
of the Sunday supplement of the Nev^^ 

York World, Wmne published “Word-Cross — 
the first modem crossword puzzle. (The name 
was inadvertently changed in an issue two 
weeks later b\' a less-t!ian-accurate t>pesetter. ) 

Although Wynne's puzzle was well tedeved it took 
more than a (fecade for the crossword puzzle to catch on with the 
American public. But when it did catch on, people started filling in 
those tiny black and white squares as fast as they could be printed. 

: By the mid- 1920s, the he^tlay of the crossword, almost e\er\’ newspaper in 

1 1 the VS, carried at least one puzzle, and there were versions in most 

languages that could be read horizontally and vertically. In France, les mots 
crois& were all the rage. On Broadway, the musical “Puzzles of 1925 * was a hit. 
People even wort crossword dresses and crossword jewelry as they stood around 
the piano belting out tunes like ' Cross Word Mama*' and “You Puzzle Me 
(But Papa’s Gonna Figure You Out).” 

It was quite a craze. By the end of 1924. six out of the ten hooks on the best- 
seller lists were crossword compilations. The first of these, Tie Crossword 
Puzzle Book, launched the succesful publishing company Simon and Schuster 
The B&O Railroad supplied dictionaries on its trains for the convenience of 
puzzle-mad passengers. Popular Mecbanics magazine ran plans for a cross- 
word finder. ' a pocket-sized aid to "foniiing proper letter combinations without 
erasures on the puzzle chart." Robert M. Stilgeiibaiier labored for eleven yea^. 
from 1938 to 1949. to create the world's largest crossword puzzle — 3 18S 
squares across by 3 1 h 9 down . 

Eighty years after Arthur Wynne's pioneering effort, crosswords are no longer 
a fad — they have made an indelible mark on .\mericaii cultun*. Although there 
are only about one hundred full-time cruciverbalists creating puzzles, more 
than fifty million people worldwide do crosswords even day. using up enough 
graphite to cover more than ninety acres of newsprint. (Only the most dedicated 
dare to do their puzzles in ink.) 

V^*hv are they* still so popular? 1988 National Crossword Champion Doug 
Hoylman has one explanation: *In our daily lives, we deal with problems that 
, O have no definite answers.... In crosswords, there is alwavs a right answer. ’ 
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The Clues 

2-3 V'hat bargain hunters enjoy. 
4-5 A written acknowledgment. 
6-7 Such and nothing nioa*. 
10-11 Abinl. 

14- 19 Opposed to less. 

18-19 What this puzzle is. 
22-23 ,An animal of prey. 
26-27 The close of a day. 
28-29 Elude. 

30-31 The plural of is. 

8-9 To cultivate. 

12-13 AbarofwiKKl or iron. 
16-17 What artists learn to do. 
20-21 Fastened. 

24-29 Found on the seashore. 



10-18 Tlie fiber of the goniuti palm. 
6-22 What we all should l)e. 

4-26 A daydream. 

2- 11 A talon. 

19- 28 A pigeon. 

F-7 1’art of vour head. 

23- 30 \ river in Russia. 

1-32 To govern. 

33-34 .\ii aromatic plant, 
N-8AflM. 

24- 31 Toaftreewitli. 

3- 12 Part of a ship. 

20- 29 One. 

9-27 Exchanninn. 

9-29 To sink in mud. 

13*21 Ahoy. 
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simaqjosjdciuinu 
{Bnba qifA "sueaq^pl 3pB|q JO lef V 
-X|pi poi JO jcf B qifAdn piJop^noA j»i amsueaq 
•X||9| ulopuBJ dip JO 3Ay ||B "souBtp Xq 'asoddns 

xb\ )|OB|qaqi 

u{ suBdq ^0B|q jo jdquinu dip |Bnbd p|noM jb j pai 
dip ui suBdq paj jo jdquinu dip puB *jb{ UBdqX||dj 
paj dip u| sduo ^0B|q a^y puB JBj UBdqX||d| ype\(\ 
dip UI suBaq.(||d( paa aAy dq p|noi^ ajdqx T\de\(\ 
dJd/A suBdqX||d( luopuBi dip JO dAy i|B iBip dsoddns 

(ord) 8 in»gjoniii 

■S13|13mjnjj 

dJB ijioq )Bi|) SI s)y )Bi|) sisdipod^q a|uo aqi 
'Jd||dliprui B SBM dlj IBlj) ABS )OU p|nOAl 'jBij 
B SBM )Sjy dip 8 uimoid| ‘puodds dip udip mg piBS 
dq )Bl)M S.IBip AbS 0| dABlj p|IKMA pUOddS dip pUB 
*jd|{diiptu) B SBM dq Xb$ pincM )sjy dl^ Jd||diip^ 
B SBM puoods dqi puB JB|| B SBM i&iy dqi dsoddns 
jBq B SBM dq pnss dq iBip Abs o) dABq p|noM 
puodds dqi mq *Jd||duprui b sbm dq Abs p|noM isjy 
dqx 1B1| B SBM puoDds dip puB ja||diiptvq b sbm isjy 

dq)asoddns‘jB!|B8BMdqpfBspudfjjs(q iBipABS 

pOB di] oi dABq ppioM puodds dqi jd||diipru) b sbm 
dq Abs p|noM ubui i»y dqi sjBq didM ipoq asoddns 

(Ord)annjopiiri 

'^dBS ppc dip SI d|BDS dqi UO I USj 
jBip ^OBs dqi Mouq noA udqi *aouB|Bq sqdBS omi dip 
)l sqdBs pjBpuBis jnoA jo duo )su|b9b JiBd ppo dqi 
uiojj sqdBs dip JO duo 8upuB|Bq Aq mo puy UBd no^ 
^duo qdiqM mg qsBS ppo dqi dq isnui jdiABdq s,)Bip 
sqoBS JO jjBd dqi jo diiQ dnojl^ ppo dqi uiojj s^jOBs 
OM) Jdqm dip isujBilB dnojS ppo dqi uiojj s^jdBs 

OM] l|^ldM pUB *dpiSB S)| JBS pjBpUBIS JUOA ||B )dS MO\ 

pJBpuBis dip UBqi JdiABdq 
dq isnuj ^dBS ppo dqi Mouq noA 'dniulii pjBpuBis 
dqi UBqi JdjABdq s; ^obs ppo dip ipiM dnojii dqi j] 
Hm ppo aqi sufBUioo mip dnoj8 dip tpjM p aoB|d» 
pUB RpBs .^piBpuBis.. iHOj JO sdnoJSi jnoA JO dUO 
dAOUidg aouB|Bq dip no mu sjBip dnoj^ dip ui dq 
Isnui ^OBS ppo dip iBip MOio| noA *|Bnba djB sdnojB 
OM) dqi j| aouB|Bq dqi jo dp|s qdBd uo ssjdBS jnoj 
mg qoBd jnoj jo sdnojS aajip oiuj sqdBs dip dpiAi(] 

(6*d)|>|OOJom|MS 



qii^dipSuoiBiadUi 
||iM Adqi 'A|$nopiqo uiBiunoui dip dn Sup||BM subis 
^ uoiu Jdqm sqi *9iup duiBs aqi IV uiBiunoui dip 
UMop SupipiM suiSaq quoui isjy aqi ^ujuioui dUQ 
squoiu OMi m aiaqi leqi 'aouBisuf joj 'duiSemi 
UBd noA MOin| noA uopn|os dsoqM uid|qojd b oiui 
II uuojsuBJi UBd noA ji dds ‘uo 9 up|jqm aiB noA iBip 
uidjqojd dip dA|os i,UBd noA p leqi sisdSSns oiisunaq 
dUQ uidjqojd Slip 01 qoBOJd^ jdipouB d)|Bi ubd no^ 

sdui ipoq uo dUJii dUJBS dqi ib paidnodo 
y\uo\u dip iBqi lods B dq isnui ajdqi ‘ajojdjaqx ssojd 
isnui sqiBd omi sqi mqi snoiAqo ii sd)[Bui qdsjS siqi 
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(6'd) i|iioMl Suiqwii3-u|ii|unoMl 

J3l|)9l301 SUp!ip 

aaiijl jsqv) aqi u|ol oi upsqa jei|) ssn pim ‘upsq? 
3U0 UI si|ui| ai|) ips u3do \m noA jaiB3|3 suoiido 

O OOOO ooooooo 

dqi sdifBui dinpid b Sulmbjg uiBqd qoBd jo spun 
pud dip A|uo uddo UBd .Adqi iBqi duinssB d|dodd isoiv 

(6-d) 8i|un un»q3 

lUdiuBiunoi dqi ui sja(B|d jo jdquinu dqi iiiojj 
duo lOBJiqns isnj 'pddu noA spjBOdjoos jo jdqumu 
dip puy 01 spjBDdjoDS n.noA *sjdAB|d 

bOc lUdiuBiunoi b }oj[ spjBdajoDS jnoj pddii 
noA *sjdAB|d dAy ip;M lUdiuBiunoi b jO ;1 spjBddJoos 
OMI p^u noA ‘sjdAB|d ddiqi qiiM lUdUiBiunoi b joj 

( 9 *d) luatumunox ipNpanbavH aqi 



dABq noA UBqi jqoo dim JO sanmbs aooui ayuni ni^ 
suBaui m^l^m|0^^ulBS^qlaJBABMBln^l»9qaAB^ 
IBip sajBnbs omi dqi ing jop ui diBiuailB saiBnbs 
dqi aouts ^iqM diio puB aii^ 
duosjdAooi! ‘ouiuwpB dOBjd noA Moq j^ibui o{^ 

(9*d) pynNM|Mi|M^3« uo soiqvoQ 

pjBAUOJ dAOUI 

UBd noA djojdq pjBM)(dBq dais b d)|Bi oi dABq 
noA sduiiiduios asBd sjip ui dn noA sdui iBip 
duo mq ‘JdAij dip ssojOB SufipAjdAd id8 oi s{ |bo 1§ 
dip iBqi Suijdpjsuod uojiduinssB |Bd{So| b — ^ i|OBq 
uiaqi iqSnojq JdAdu noA ‘ssojob SSujip SupfBi 
paytis na\ douo iBip pdiunssB noA *dui dqq aj,noA j| 

Ud^diqd dqi idS puB qoBq oS 
noA udqi jdAO u|bj 1§ dqi d)|Bi puB JdAiJ dip jo dp}s 
isjy dqi uo udqdiqd dip dABd| noA noA ipiM i|OBq 
ud^diqd dip dqBi puB jdAq dip JO dpis JBj dip uo 8op 
dqi dABd| noA uaqi Sop aqi puB ii^sq <A noA 
uaqi dpfs Jdqm dip oi uaspiqd aqi di|Bi noA IsJij 

iL*i) wam dip 8u|9SOi3 

jdqidSoi dAOUI isnui ssb|S aqi puB 
jdiBM dip iBip dUinssB Aaqx JdipouB oiui ssB|S dUo 
luojj jdiBM Suijnod JO i|uiqi i.uop d|doad isoi^ ssb|S 
qunoj dip OIUI ssB(S puooas aqi uiojj JdiBM dip jnog 

(rd)jaiSAJ0fln|!)V 
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( 9 'd) tOQ OI }OQ 

sdOdid [Bubd u|il|d noA Sui 

f T r i ' iH|i JO jdiUdD aqi qSnojqi 

Vp^ M ‘IBiuozqoq s| mo pi|ip aqi qno 

\ ^ puoDds B ipiM ]i jdlirnb 

^ * ‘mdlBO!lJdABqi|Mdl|BDdqidAp?H 

(9*d) dipq V 1113 01 A«a duo tnniL diON 
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mile east takes you around the 
Pole in a dicle with a drcumfer- 
enoe of one mile. Then you walk 
one mile north back to your 
starting point If pur starting 
point is 1.08 mil» north of tl% 

South Pole, you will circle the 
Pole twice when pu walk one mile east. From other 
starting points, you can circle the Pole three times, 
four times, and so on. 

Answer to "Clowning Around” 
(P-W 
Key 

Clowns are Andy, Boffo, Curly. Doofus, and Flippo 

Stunts are Juggling, Pratfalls, Rubber Nose. Tiny 
Cars, and Water Balloons 

Yeanare88,89,90,91,92 

is “therefore,” So A=R B, f.7tR means: Andy 
has the Rubber Nose, therefore you can conclude 
that neither Boffo nor Curly lias the Rubber Nose. 

Items in bold type are true conclusions, the equiva- 
lent of a • in the grid. 

dae ffl 

A-R B,C,D,f¥R;A?t92;A=R R;t92 

CittC «2 

Ca89 ••• A,B,D,F?t89:A=R R;t89. 

Clue «3 

T*91 ••.J,P,R,W?t9l;R=A 
B?«91;C=89.'.C9tT, 

Clue «4 

J-88 P,R,T,W»i««;C=89 z. C»tJ;A=R 

A?t88;A;t88,89,91.92 A»90:A=R R=90; 

P,Wie90 

Clue «9 

D*W B,C,F;tW;C9tR,TJ,W C«P;C=S9 
F«89 ViW); S9, W, 91 « =92; D=« 



Key 

Order is 1st, 2nd, 3id, 4th, 9th 

Weapons are Arsenic, lowie knife. Colt 45, 
Derringer. Garrotte 

Sleuths are Holmes, Milihone, Netterfieid. 

Poirot, Queen 

Crooks are Rick. Sol, Tom, Vic, Willy 

Clue#l 

S=A; R,T,V,W;tA 

Clue #2 

T;tB; H^tB; H;tT; T;tl,2; B^tl.S; H;t4,5. 

Clue «3 

R»3; S,T,V,W;t3;S=A 

Nal H,M,P,Q;tl;T;tl,2 N;tT;R=3 z. 

N;tR; B^tl,5 N;tB, If H=1 then B=2; H;tl 
B^t2. 

Clue *4 

Q«C: H,M,N,P?tC:Q;tl .•.C;tl;S=A ^ 

Clue *9 

l),tW: DvtM; M?tW; M;t2; l)vt4,5: W;tl,5; N= 1 
W?tN, If W=3, tlien D=2 and M=4; R=,3 W;t3 
D*2 and M^. 

Clue «6 

W;tB 

,\nd now you get to the tough part. From the clues, 
you can also deduce the following; 

D=1 orl)=5aiidH=2orH=5. 

If D=1 then W=2 and M=3. Since M and H can't 
both =.3 1)=1 and H=3 is impossible. 

If H=2 then B=3 H=2 and 1)=3 is impossible. 

If 1)=,3 then W=4; if H=,3 then B=4; B^tW I)=,3 
and H=.3 is im|X)ssible. Dal andHa2. 

11=2 Ba3andTa4. 

I)=I Wa2andMa3. 

R=.3: 3aRaMaB. 

I)=I;N = 1 DaN. 



mIIETkICa ifQmKSI wTitJTulC^ w63Bn, u^OnRKiB^ 

3rd. Kinsey Milihone, Rick the Stick, Bowie knife 
4th, Tom Trouble, Ellery Queen, Colt 45 
5th, Sleazy Sol, Heicule Poirot, Arsenic 

Answer to the WorWs First 
Cro^word Puzzle (p.32) 
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wondered about^ 

Us, ’’ Exp\onn%Magi9zme, 3601 Lyon 
Sired, San Pruncisco, CA 94123. 

Just how many different kinds of food 
products are ma^ out of soybeans? How are 
they different, anyway? 

— Robert Pincus 
Seattle, Washington 

A better question might be, what isn't made 
from soybeans? Wlien people think of soybeans (if 
tliey do at all), the\^ usually think of foods like soy 
sauce, tofu, miso, and soy milk. But these tradi- 
tional foods account for a tiny percentage of the 
soybeans consumed in the United States. If you 
want to get a sense of just how hard it is to give an 
exact number of soy-based products, scan a few 
labels the next time you're at the supermarket. 
There are literally thousamfc of other foods made 
from soybeans or soybean derivatives. 

Soybeans are legumes, and are related to green 
beans, pinto beans, and snow peas. They are 
known (by those in the know) for their versatility . 
high protein content, and high-quality oil. The 
hull d a soybean is high in fiber, and is used, for 
example, in bran breakfast cereals. The meat of 
the bean is filled with oil, which, according to 
Norm Chambers of the Iowa Soybean Pn)motion 
Board, accounts for seventy-fiw to eighty percent 
of the “vegetable” oil sold in this country . Soybean 
oil is also used in mayonnaise, salad dressing, 
coffee creamer, and margarine. /\fter the oil hits 
been pressed out of the beans, the remaining soy 
meal is usually fed to livesUKk. fish, and fowl as 
the protein com|K)iient of their diet, or is ust*d 
as a pmtein supplement in many pnKessed 
human foods. 

But, says Mr. Chambers, soybeans areii l ustni 
only in foods, There are soy inks, and scientists atv 
working on soy diesel fuel. Soy products are used 
in adhesives, caulking compounds, phamniceuti- 
cals, linoleum backing, paint, cosmetics, ami fin‘ 
extinguishers, to niune but a few pnxlucts. One 
company has even mixed soybeans and waste 
paper to make particle board that can l(x)k like 
granite. There s no word yet on how it tastes. 



it. Is our TV radioactive beyond what should 
be expected? 

— Dee Woodtor 
Evanston, Illinois 

If you want to see anylhing other than pretty' 
colors on your color (say, programs, for 
example), you should keep magnets away from it. 

If you leave a magnet on the screen, it will perma- 
nently magnetize the screen, and purple will be 
the predominant color on the whole screen, all 
the time. 

If you turn on your TV and look closely at the 
screen, you’ll see that the picture is made up of 
many tiny red, green, and blue dots. These dots 
glow red, green, or blue when they get hit with 
electrons (negatively charged atomic particles). 

A tube in your TV fires beams of electrons at the 
screen, and a magnetic field dineas the electrons 
to the prefer dots. The red, green, and blue light 
from the dots mixes together to form the color 
picture on your screen. 

)Xlien your son places his magnei near the T\ 
screen, the magnet redirects the electrons heading 
for the screen to the wrong dots, so that the red, 
green, and blue light mix together to produce odd 
colors. That’s why you see purple. At first, that 
purple tint will appear only where tlie magnet is 
close to the screen, but eventually the magnet will 
))emianently magnetize certain metal parts in the 
screen and the discoloration will be yours forever. 

No matter what color you see on the screen, 
your T\ is emitting !io beta or gaivnna rays, and 
very few X-rays, the types of radiation we usually 
refer to and think of as dangerous. The electricity 
that runs your l\. the signals it receives, ami the 
light it gives off are all foniis of electromagnetic 
rmliation. Klectroniagiietic radiation takes many 
fonns. fnnn sunlight to radii) waves to microwaves 
and mon^ But even if you jiennaneiUly magnetize 
your 'l\ screen, it won't emit a harmful amount 
of radiation. 

--VieSammond 'J 
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page of the Sunday comics. I loved the dot-to-dot 
puzzles, scrambled words, and pictures of pastoral 
gardens where various objects (scissors, a boot) 
were cleverly hidden. But once my sister Shirley 
learned to read, the competition for the comics got 
fierce, and I moved on to other sorts d diversions, 
like crosswx)rd puzzles and a math book full of 
story' problems. 

I liked story problems (actually, I still do), but 
I've alway's preferred books of games and puzzles to 
textbooks. Brainteasers and Puzzles for Kids 
(Watermill Press, $1.95), is a little book of over 
one hundred puzzles — logic, math, pictures, e\en 
riddles — that are easy enough for kids to solve, but 
just tricky enough to keep parents entertained, too. 
Brain Puzzles by Jenny Tyler (EDC Publishing, 
$4.50) is another go(xl source of puzzles tor the 
beginning problem solwr, witli colorful cartoon 
illustrations, and a very useful hints section at the 
back that helps kids learn how to figure out the 
puzzles that perplex them. Visitors from the Red 
Planet (and 76 other solve-them-yourself 
mysteries) by Dr. Crypton (W W. Norton, 
$7.95) is a collection of devilishly clever, and 
delightfully odd one-page teasers that will chal- 
lenge even the geniuses in your family. .W for the 
true conundrum connoisseur, Puzzlegrams by 
Pentagram (Simon & Schuster, $15.99) is a big, 
beautiful full-color book of puzzles and brain 
teasers. (.Also recommended are their Pentagames 
mAPentamagic.) 

The Primte Eye (Private Eye Project, 
$21.95) is another item I would love to have had 
when I wxs in school. It s a workb(H)k designed to 
help sliideiiLs (K-12) develop hands-on investiga- 
tion skills, concentration. obser\ation. canilivily . 
and scientific litenicy. Not only that, it s big fun. 
'Hie book conies with a magnifier that allows the 
usiT to exaiiiine the iiiiiiule details of anything 
witliiii reach. In asi>riesof interesting, playful 
ex|)eriiiients and suggestions, the ixMik guides 
readers to use the magnifier to observe details, to 
deduce conclusions, and to thwirize and question 
their observations — in other words, to develop the 
skills needed to solve just about any problem. 

Another approiich to seeing more clearly and 
breaking through mental blocks is the deck of 
Oblique Strategies (Opal information, 
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SIfloe there wneni any oonq)uters when I 
a Idd, iny sistere and I karned our strategies from 
board games, which didn't talk or move or 
anytfUng. Boy. we didn’t know what we were 
missing. Putt ’Putt Joins the Parade 
(Ekctroidc kns, $35 for IBM; Mac version 
available July 1993). is ‘‘edutainment" software 
which encourages 3-7 year-olds to use simple 
logic and critical thinking. Putt-Putt is an 
adorable animated car that the child can move 
through a full-color world using a mouse or 
joystick. Digitized speech and great sound effects 
make Putt-Putt seem very real, and solving his 
problems (rescuing a puppy, getting a cow out of 
the middle of the road, shopping in a toy store) 
are bound to fascinate any kid. Putt-Putt's 
dilemmas are simple, but Tm 39 now, and I 
played the game for more than an hour, exploring 
Cartown and trying to get Putt-Putt out of jams. 

f spent a happy hour with Putt-Putt, but I 
spent all day vrith SimLife, If you consider the 
survival of the planet the ultimate problem, then 
SimLife (Maxis, approx. $50; Mac or IBM) is 
the ultimate problem-soiving game. You can 
cfeUe a world, populate it with a variety of plants 
smd animals, d^rmine the climate and the 
terrain, and sit back and watch what happens. 
Beings procreate, predators eat their neighbors, 
species propa^ or become extinct. The game 
comes with a very good tutorial that teaches you 
the fundamentals; after that, there are few limits 
to what you can do. (When all my anteaters were 
eaten by flying dragons 1 made the dragons fruiti- 
vores.) Advanced players can tinker with genetic 
engineering, climate control, even change the 
laws of physics! 

Hey Shirl, you can have the comics. 

— Betsy Mc(iee 

Most of these puzzles and brain exercises 
are available at the Exploratorium Store 
at h800-359-9899, or at your local 
museum store. □ 



The Complete Problem jloft w by John R. Hayes. 
Lawrence Erlbaum Associates, Hillsdale, New 
jersey, 1989. A textbook for a course on general 
problem-solving skills. 

Tie FiiV’Day Course in Thinking by Edward de 
Bono. Basic Books, Inc., New York, 1967. A book 
of exercises to stimulate ideas about thinking. 
lie Ideal Problem 3b/rw by John D. Bransford 
and Barry S. Stein. W.H. Freeman, New York. 
1984. A guide for improving thinking, learning, 
and creativity. 

More Carnes for the Superdntell^eni by James F. 
Fixx. Doubleday and Co., Garden City, New 
York, 1976. Math, logic, and word puzzles with 
insights into the minds of masterminds. . 

The Teaching of Thinking by Raymond S. 
Nickerson with D. Perkins and E. Smith. 
Lawrence Erlbaum Associates, Hillsdale. New 
Jersey, 1985. A textbook for a course on 
thinking skills. 




Tire CaK of tire Bawi di t g Bra in by Ellen Klages 



Original Logic Problems, published by Penny- 
Press, Norwalk, CT. A bi-monthly magazine 
featuring more than eighty logic puzzles, 
ranging from the relatively simple to conun- 
drums that will make smoke pour out of the 
average person’s brain. 

M>erlock Holmes: The Complete Hotels and 
Stories, Volume One by Sir Arthur Conan 
Doyle. Bantam, 1986. A paperback compilation 
of two novels and thirty-six short stories 
featuring the greatest fictional detective of 
ail time. 

Symbolic Logic and The Game of Logic, by Lewis 
Carroll. Dover, 1958. A two-in-one volume of 
Carroirs "mathematical lecreations." The 
nonsense syllogisms are fun; the discussions of 
logic theory are quite challenging. 



Ufhal Ummmmmrn * ***** 

wmn ^ ww 

mni diitfliiltiMB? 

In our next issue we go exploring In the 
Dark. Discover the world of nocturnal 
animals, the curious ways your eyes adapt to 
the dark, what really happens inside the 
Exploratorium’s Tactile Dome...and more. 



Credits & Acknowled|iiieiits 



on page 32. 



A Dtologie of 0— itfiMM by Adam Frank 

IJiiscorering by Robert Scott Root-Bemstein. 
Harvard University Press, Cambridge, 1991- □ 
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Schwartzenberg. PAGE 1 and 34: Reprinted from 
Tough Mazes © 1989 by Scott Sullivan. Published 
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Archives, University of New Hampshire. PAGES 22, 
24, 25: Photos by Iris Taboh; PAGES 23. 26-28, 31 
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36: Illustration ©Sophia Varcados. Our thanks to 
Filldn Magazine (Penny Press), and Games 
Magazine for the world's first crossword puzzle. 
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